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EXPERIENCE IN THE TREATMENT OF BRAIN TUMORS 
BY IRRADIATION DURING THE PAS] 
THIRTEEN YEARS: 


BY HENR K. PANCOAST, M.D. 

N' MIEROUS reports have been 1 le even criticism. In this 1y Our experiences 
4 during the past few vears o the may be to our mutu enellt, al | it may 
results of treatment ot bran tumor! possible to torn com yrehensive 
irradiation. While tl nethod ot eat- opinion in the ne ( e real 
ment Is comparatively new, It Is te- merits of radiation therapy, if there are 
worthy fact that number ot es method IS Dassl through the 
have been subjected to roentgen-! é same stage ol experiment, rving results, 
radium therapy. lhis would be expected over-enthusiasm and criti sm, oth just 
from an experimental standpoint, at least, and unjust, that has characterized the 
when we considet that the Operations velopment Ol radiatiotr tnerapy I! nearly 
removal of brain tumors are hazardou ill other conditions. Sometimes faulty 
many Instances, many crowths ( d¢ technique will expla irvINng results 
only part \ removed, ind st ¢ ind the unyust. criticisn ent ed, and, 
percentage are inaccessible for ren . collectively, we may be able to correct 
On the other hand, irradiation has et the faults by mutu discussion. The 
successtul to a certain extent tn the treat- treatment of brain tumors is ikely to 
ment of localized tumors elsewhere the create either over-enthusiasm or disap- 
body, and it has been proven that a no | pointment, both of which must. be curbed 
brain tissue surrounding does not contra- if we wish to reach any conclusions of 
indicate the use ol deeply penett ue. Any neurosurgeon Is quite willing 
roentgen rays and camma ravs Ol ra 1m to weicome this adjunct to surgery if we 
in large doses. can prove to him that it has definite value, 

The reports so fal made represent but such a value still remains to be proven. 
individual efforts and results with widely If it does not exist, both the surgeon and 


varying techniques. At the same t ne, the radiologist are willin to drop the 

however, a suflicient time has elapsed mat 

following the treatment of a large enough While we cannot prove very much as 

group Of cases lor all those who have been to the value of irradiation without discuss- 

engaged in this work to offer their data’ ing results of treatment more or less in 

for comparison, analysis and study, or detail, the main object of this presentation 
R tl | \ \1 Am R ) vy, W 1). 1 


| 
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is to discuss methods and to attempt to 
show that many radiologists are probably 
not working along the propel lines. Com- 
parisons of results of various individuals, 
and even of our own early and late cases, 
may give further proof of this, and afte: 
a standardization of technique, we may 
all be in a better position to make good 
use of our collective data. 

\lost of the cases we have treated have 
been referred from the Neurosurgical 
Service of Dr. Charles H. Frazier, to whom 
we were indebted for the privilege of the 
statistical report on cerebellar cases treated 
up to 1926, herein referred to later, and 
presented before the 1926 meeting of the 
Association for Research in Nervous and 
Mental Dtseases.' It our original 
intention to include statistics of the cere- 
bral tumors in this presentation and to 
compare the results in the two groups, but 
this has not feasible, as will be 
explained later. Results in the pituitary 
group will not be included, as it is hoped 
that a later report of the cases will follow. 
They will be discussed as a group simply 
from the standpoint of technique, partic- 
ularly because of radical changes recently 
made in the method of treatment. 

In a previous communication in 
thirty-two of intracranial tumors 
treated by irradiation were reported, and 
with a single exception, all of them were 
treated with radium alone, by implanta- 
tion, external crossfire irradiation or both. 
Since 1923, deep roentgen-ray therapy 
has the sole method of treatment. 
The reasons for changing our method will 
be discussed later. From IQI4 to the end 
of 1926, 136 cases of Intracranial tumors 
were treated, divided as follows: 
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No unusual results are claimed in the 
treatment, with possibly a very few excep- 
tions, and we freely acknowledge our short- 
comings, which have frequently become 
quite apparent. From a conservative point 
of view, the results, as a whole, have been 
disappointing in many respects. In many 


instances, however, surprisingly — satis- 


factory temporary results and a few more 
permanent 


ones have created an enthu- 
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slasm that has stimulated a continuang 
of the work. In a general way we fe 


that our experience, together with that 
others, 1 very definite 
important future irradiation in. tl 
ot brain tumors 
pituitary growths, though by 
all of them. 


indicates a 
treatment some 


The pathological analysis ot the Re) cere- 


bellar tumors was as follows: 
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Neurotibromat 
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RESULTS OF TREATMENT 


The following analysis shows the result 


of treatment of the 1d cases of cerebe 
tumors: 

| 

Dead 


( raed Dee flack ol 
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In the following table Table 1 


liy Ing and dead, all of the cerebellar tumor: 


classified as pathological entities wel 
proven by biopsy or following autopsy. 
few of the gliomata were further cl 


lassilte 
as different members of this group, but 


many of them were not, we have class« 
them all as gliomata. 
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therapy is perhaps most valuable from the 


therapeutic standpoint, although it 
little value from the scientific point of view 
because it cannot be used for statistical pur- 
poses, especially in the endeavor to deter- 
mine the effects of irradiation upon tumor 
entities. | nfortunate ly, 


we are trequently 
h: indic: ipped tr 


1 such cases because of our 
inability to place our depth dose properly. 

Two of the patients who died (see 
Table 1) exhibited widespread distant 
metastases by roentgen examination before 
death. They are of peculiar interest for 
this reason and have been reported else- 
where.* One of them’ had a cerebellar 
endothelioma, and was our first brain tumor 
case to receive radiation therapy, early in 
1914. She was operated upon by Dr. Frazier 
in February, 1914, and about seven-eighths 
of a tumor was removed. The pathologist’s 


report was endothelioma. She received 
postoperative roentgen-ray treatment in 
1914, and external radium irradiation in 
1915, and was fairly comfortable for two 


vears, when the cerebellar symptoms recur- 
red. The second operation In IQI7 reve: aled 
a recurrence with marked extension. Much 
of the tumor was removed, and radium was 
implanted. Subsequently four 
external radium and deep roentgen-ray 
applications were given and the patient was 
kept fairly comfortable until August, 1926, 
when a roentgen-ray examination showed 
metastasis to the lungs and she died shortly 
afterwards. 

The second metastatic case* (see Table 1 
had three operat ions, one in November, one 
in December, 1919, and the third in January, 
1920, at none of which was a tumor found. 
At a fourth operation in January, 1Q2 
large cerebellar tumor was discovered and 
was removed fragmentaritly. Radium was 
implanted and subsequently external 
radium irradiation was applied three times. 
In October, 1923, a roentgen-ray examina- 
tion to determine the cause of severe pain 
revealed extensive bone metastases in 
the lumbar spine and pelvis. A cordotomy 
was performed to relieve the pain, and the 
patient died three months later. Section of 
the brain tumor showed glioma (medullary 
blastoma). 

It is unfortunate that no autopsy was 
permitted in either of these cases. While 
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found 


tumor could be 
account for the metastases, 
we realize that we cannot be certain that 
the brain lesion was the primary focus | 

either instance. While brain tumors do no 
seem to metastasize, judging by the 
of reports in literature, we can see no rea- 
son why occasional blood stream metas- 
tases should not occur, especially when the 
tumors are repeatedly traumatized 
operation, partial removal and radium 
implantations. If patients can be kept 
alive longer in this manner, there is bette: 


no other primary 
elsewhere to 


lac k 


opportunity offered for metastasis than 

tormerly. 

ADAPTABILITY AND GENERAL INDICATIONS 
FOR TREATMENT 


[In our original communication? we called 
attention to the fact that brain tumors 
are peculiarly adapted to treatment. 
irradiation for many reasons, which ma 
be summarized as follows: 

They are usually comparatively slow 
in growth and rarely metastasize. 
two ideal conditions which are seldom en- 
countered in dangerous regions elsewhere. 

They can frequently be removed 
part with safety and the remaining 
left for irradiation. 
as meddlesome 


Chese are 


portior 
ts usually reg 
and poor surgery in the 
case of malignant growths 
the body. 

The tumor may be exposed 
section taken for biopsy, and if 
able, it may be left otherwise 
subsequent Irradiation. 

1. Even if a clinically localized tumor 
not found at operation, the case can stil 
be treated, although at a 
because Its exact 
in doubt 

5. In case 
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and 
Irremo 
Intact fo1 


disadvant 
location and extent are 


a tumor is not found, tempo- 
rary relief of pressure is afforded by — 
pression, which is a — advantag 
6. A large proportion of brain tumors 
can be regarded as made up of pathologi- 
cally malignant cells which are frequently 
more susceptible to irradiation than norma! 
cells. 
Normal brain tissue seems to be more 
resistent to the effects of irradiation than 
many or most of the normal structures 


surrounding malignant tumors elsewhere. 


lreatment of 


The shape of the head ts fai 
adapted to crossfire irradiation at 
measurement of depth dosage at 
sites. 

9 In the light of o yresent Knowl 
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determination ot its histoloo il ¢ ( 
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lack of knowledge of localizatio 
patholo; identit , DUt Wwe 
experience that a compat tively 
dose of roentgen 1 or gamma ra 
be administered through a considerab 
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doses ot deep roentgen ravs WIth no 


ent ull effects. 


DANGI 
lhe possible dat ers itte l the 
radiation treatment of brain tumors may 
1D¢ considered unde! several he idings, 
and apply to cerebral, cerebe r or hypo- 


physeal crowths. 

ix Dange to the skin. he he thy skin 
the scaip WIil stand as much filtered 
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ip. Neither IS like y OcCUr intec- 
tion Is not present, provided the usual 
dosage Is emploved ind treatment Is not 
stituted too soon. It had best be delayed 
until complete hea 1! IS apparent ind the 
» seems TO have re ed its ita itv. 
1. Reactions to treatment. Intense trra- 
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d ation Is certain to cause, or Dé followed 


by, In many instances, a reaction which ts 
mantitest by evidence Increased pres- 
sure, especially he id iche, VOmItINgG or 
choking of the discs. Immedi it¢ essation 


of treatment is indicated. We have 
that such reactions are seldom ap 


found 
to occur 
to 
me thod, 
daily 
Hospitaliza- 


since we have moditied Oul tech Ique 
More nes 
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applications complet 
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bellar cases in order tha 
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patients ma\ be 


should be insisted 


upon if much increased pressure exists. 
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normal brain tissue. As 
we have previously stated,? the technique 
of radiation therapy must depend to a 
large extent upon the known ability of 
normal brain tissue to withstand detinite 
amounts of radiation by whatever means 
administered. The amount it will stand 
without injury must be based upon experi- 
ence and the results of animal experi- 
mentation. So far as we have been able to 
observe, no. deleterious effects have 
followed the administration of a depth 
dose up to 100 per cent, at or near a tumor 
site, of a mild erythema dose of well filtered 
high voltage roentgen rays when slowly 
delivered. This is not a saturation dose, 
however. Three ports ot entry are neces- 
sary to obtain such a depth dose anywhere 
within the cranial cavity. 

It is probable that many brain tumors, 
like malignant tumors elsewhere, are unu- 
sually radiosensitive, others nearly as 
resistant to irradiation as the surrounding 
normal and still others, just as 
resistant or more so. When tumors of the 
last group become identified by experience 
of many individuals, it will be known that 
treatment of them will be futile when they 
are encountered. Those of the first group, 
if any exist, should vield excellent results 
to external irradiation alone, if given in 
sullicient dosage. In tumors of the second 
group, this will probably not suflice in 
itself, and possibly it will be found neces- 
sary to return to our old method of radium 
implantation as a supplementary  pro- 
cedure, but this incurs the added _ risks 
of infection and the destruction of normal 
brain substance. Needles, which require 
subsequent remova greatly to the 
risk of infection. 

Experimental work on dogs carried out 
in 1920 by Williamson, Brown and Butler, 
and in 1921 by Pendergrass, Hayman, 
Houser and Rambo,’ proved that normal 
brain tissue will not withstand very large 
doses of radium by direct depth implanta- 
tion. They showed that the destruction of 
comparatively small areas of normal brain 
by implantation was followed by death of 
dogs, whereas the animals survived the 
operative procedure incident to the implan- 
tation of small doses insuflicent to cause 
any marked destruction. Implantation 
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with filteres 
radium caused death. The lesson to be 
learned from this experimental work is that 
implantations must be kept away trom 
uninvolved brain tissue in tumor 
One must be very certain that a Suspect 
area Is brain tumor tissue before implant 


doses as small as 360 myg-hr. 


needles or tubes, and their use is contra- 
indicated when a tumor is very 
entirely removed. 

Needles or emanation tubes, to be 
effectual, must of necessity be implanted 
somewhere near the actively growing 
periphery of the tumor, for their direct 
destructive effect upon the cells in tl 
portion, and partly for crosstire etlect upon 
the central portion of the tumor. The 
older 


nearly 


tnis 


forms of glass emanation tubes or 
seeds require the most careful placement 
and must be implanted. suflictently fat 
away trom the periphery of the growth 
to permit tumor tissue to act as a sufficient 


filter to protect the normal brain structure 
against destruction. Implantations 
tumors, tf employed, must be 


arranged 
an extended area and the dose had 
not be entirely destructive to the 
tumor, but supplemented by | 
irradiation. 


Dest 


rECHNIOUE 


Our first brain tumor patient treated, 
the cerebellar endothelioma case already 
referred to as having died with metasta- 
ses, recetved low voltage roentgen therapy 
for the first series of applications in 1914, 
but was subsequently treated by radium 
alone, as were all the other cases (20 of the 
cerebellar group) from 1914 to 1923. In all 
ol these, surface irradiation was employed 
in every Instance, and was supplementary 
to implantation in 8 cases. Since 1923, all 
Cases including 28 of the cerebellar Yroup 
have recetved deep roentgen-ray therapy 
We believe that this method is 
superior to the employment of radium in 
smaller quantities, but, from lack of experi- 
ence, we can offer no objection to the use 
of the 10 cm. pack containing a large 
amount of radium. or 
available. 

In our earlier cases treated by high volt- 
age (200 ky.) roentgen rays, we adminis- 
tered a full erythema dose to one side of 


| 
aione. 


emanation when 


6 | 


the he ( Line ( tne proximate ( t ytions 
) ( | he ytullary tul aetrvered irom a 


sed on 


it 


ner severe react tne VnxX, 
CIT ¢ ( yOu [4 er ¢ ( ( ( Owel 
TOO pe ent irra ol a growt! ( e sellar 
( ) ) (CO) adel ( t Mout 5 
Fiela, 
< 
| 
e actace rat 
Bese Dose 
> 100 /, 
je 
I Ge ye 
| ) ‘ 
e \W 
sWeé ect per cent is avallabDle he top Laver- 
th throu he top of the he sized tumor. he oreat discomtort 
orde! » DI O the tumor site Gose up O cre ited D\ repeated idium applications 
per cent, or very ciose to It, thnrougn > x. oS In this region with tne very slight iIncre- 
em. fields (Fig. 2). The futility of attempt- ment in dosage hardly justilies thts older 
Ing to treat pituitary crowths by p procedure at the present time. 
radium in the nasopharvnx (Fig. 4) was Measurements by the Weatherwax 
brought to our ittention DV mea charts in cerebellat cases showed that we 
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were getting only $0 to 60 per cent of a 
skin dose into deep cerebellar and anele 
tumors and go per cent to the posterior 
portions of cerebellar growths through the 
one posterior port of 8 & 1 tom. tield (Fie 
5). This made us decide to 
change our technique to two small lateral 
ports of 6X 8 em., which permitted a 


discovery 
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ary radiation between areas when the 
three ports are used. Sometimes even 


little fringe of hair will remain. 

Some brain tumors will, of course, 
respond even to this dose, while for others 
it may be more than is necessarv. Unt 
such facts are determined by collectiv: 
experience of all of us, we feel that 


n 
> 
‘ Cotat Su Tam 
t-t-27 2 7 5&7. 307. 
267 
47- 
Cin dre crus K 
Fic 2 m ng the possible 105 per cent depth dose obta nable the 
three 6 8 cm. ports 
delivery of 59 to “5 per cent dosage necessary to continue to treat all cases w 


throughout the cerebellar areas, except o5 
per cent on each lateral aspect. Even this 
increase did not seem to be suflicient, and 
lately we have added a third port pos- 
teriorly, which raises the dosage to 100 per 
cent easily, or even to 1 [5 per cent Fig. 6). 
There seems to be no danger from second- 


the maximum possible safe dose. Natura 
lower voltage apparatus and less penetrat- 
Ing roentgen rays cannot possibly create 
depth tumor dose of anywhere near. th 
percentages just mentioned, and if 
hea, \ doses are necessary, the low voltage 
technique will be useless. 
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tion plant. The decisi m can be reacne { lhe propel impla tation ol or 
the first stage operation as to how large platinum tubes will den d yreater reiine- 
dosage will be required and the go ments In technique than have yet been 
platinum tubes can be ordered in the « - yracticed, and will require the closest 


the Surgeon, radi- 
Tubes must be 
caretully placed and properly distributed 
according to a prearranged plan and not 
on the spur of the moment, hence another 
reason in favor of a two-stage operation. 
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ologist and 


We have never been in sympathy with 
the single or rapid massive dose method of 


This helped tn th 


Dut unnecess 


administering deep roentgen-ray therapy 
and we have never practiced it in the treat- 
ment of brain tumors, as It is undoubted|\ 
dangerous. Plenty of time must be taken tn 
treating such cases. In the beginning, we 
did treat cases somew hat more rapidly 
than is our custom at present, and decided 
evidence of a sudden increase tn intracranial 
pressure was exhibited in several instances. 
As a result, we insisted that all patients 
should be hospitalized during treatment. 
We later changed our technique to a frac- 
tional dose method which ts now being 
emploved. Our dose to any one area Is 300 
milllampere-minutes, but not more than 
10 to 60 ma-min. Is given on any one day. 
Even with this slow progress, we have had 
to discontinue treatment temporarily on 
several occasions. Levy’ and others have 
called attention to this necessit\ » espec ially 
in connection with the appearance of chok- 
ing of the We have 
referred to this matter of reactions In con- 
nection with the dangers from trradiation. 
Another reason for adopting the modified 
fractional method the rather 
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dose Was 
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seneral tendency in recent vears to tre 
cases ol malignane\ by that method 
apparently better results. 

Our full skin dose over each area tre 
comprises the following tactors: 200 


liter of O.5 mm. copper plus 2.0 
aluminum; 530 em. target skin distance 
ma. of current and ~5 minutes time, ove 


a period of four or five davs. Th 
always causes complete epilation and the 

is a slight ervthema of the scalp occasion- 
ally, although the same dose may produc 
a decided erythema of the s 
applied elsewhere over the bod) \ re- 
viously stated, we have not vet I 
this dose up tos ituration at a later 
Such a 


re peated 


as described, Ss 
weeks 
series Is completed, and a third seri 


} 


treatment, 
In SIN alter the « 


iven two months atte the secor \\ ¢ 


can see no justification for giving more 
three series, for if a case will ni re 
to three, It 


certains Vill not to 


Ies. \ ery 


more otten a fourth 


series IS given six months after 
or the third ts eiven six months atte: 
The size of the 
distribution have already been 
Exact localization of 
essential their proper rad 
treatment, which can be carried out t 
advantage when the locattor 
extent of the srowth are detinitely ki 
[his implies that the necessary knowledg 
must be finding the tun 
operation. One cannot carry out Ssatis- 
factory plan of attack by the proper dept! 
dose otherwise. It Is that we sli 
have to 


second. fields and the 
reterre 
tumors Is 


factor in 


etter 
sained by 


true 
continue to treat 
without operative prool ot localiz 
ind it ts entirely j 
certainly can 
satistactory. 


rustitiable ind sate 
Dut nevel De ert 
RADIOSENSITIVITY OIF PLMORS 


The 


correct 


localization of a tumor and _ the 


technique for its 


+ 


treatme! 


essential factors in success, but we s!I 


not get very much further than we ‘ 
now unless we combine with these two 
factors a third the determination of the 


histological characteristics ot each OTOV th 
treated. Anyone who has had much expert- 
ence In radiation therapy elsewhere in the 
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Henry 


always recurred, probably from the deeply 
involved portion of the nerve bevond reach 


Pancoast 


tumor sites. It is impossible to make at 
comparisons or to compile any dependablk 


of the caustic dose of radium and dataas long as such widely different 
unatlected by the external irradiation. methods prevail as at present. (2) Neuro- 
Bailey and Cushing’? have shown that pathologists and neurosurgeons must fol- 
mar ked aches rc il ditte rences ; ind dec ided low along such lines as have been instit ited 
ariations In malignancy exist among vari- in the admirable work of Bailey and Cush- 
ous members of the glioma group of ing! and others. (3) They must co-operat 
A 
< 
> 
>. 
1-13-29 1009, vey. 34). 
149-27 
Total 10 
Fv ( Diagram howing the possible 100 to II5 per ent depth dose obtainable it a cerebel 
hrough three 6 o cm. port is detern ed by the Weatherwax depth dose cl 


tumors, and they have cited a few ex: imples 
of quite dissimilar reactions to irradiation. 

In order to work out the problem of 
radiation therapy upon a rational basis, 
the following three essential lines of inves- 
tigation imperative: (1) Radiologists 
must agree upon a fairly uniform technique 
which will deliver definite measured doses 
of deep roentgen rays or gamma rays at 


are 


with the radiologists in an attempt to group 
tumors tor prognostic purposes, and make 
it possible tor the treatment to be carried 


out in the most proficient manner. 


It is true that we shall have to continue 
to treat some tumors without oOperatly¢ 
prool of identity by section, but it 


hoped that the number of these will be smal 
Che treatment of brain tumors Is compara- 


tively new, and as vet more OI les 
| 
ind each group has been working a 
own lines Instead of all meetu O 
Mon eround and COMpal note 
ecoming protici t lor the 
at ents 
S| IMARY CONCLLUSIO 
1. One and thirty. 
Cranial tumors I! treat 
rradiation over a period Of thirtee 
Ot these, 46 were it tal rowtl 
re not re yorted. OF the rt 
CatiIstics re i\ O! tne 
iT ro COMDI! ( ¢ ()} 
25 are KI \ to De e To! 
Ol lev ! ths 1 tl Lee ¢ 
2 rhe rst re te lequat 
nent ¢ t operat ( ZATIO 
the tun not / ie. the « 
St treated, | 
d int ( 
S ADSOLUTE essent ( Coe not 
the present t me. ich treatment 
Ou MOre OF I I ( 
R t Ol dillere t 1 
tumors must be determined betore 
reach a decision 
Ot irrad tle OO} Cte t to prog 
results WI Die ONILV 
ClOSE CcO-Operatlo nons 
eurosu ( WSs and europatnologis 
5 Br tumors Ere eC 
Ing to the same enera )] ciples 
i1pp to tumors ¢ ewnere, DUT. OI 
with due ec rd to the ft ct that the 
the brain. A proper combination of « 
Irradiatio nd rac mplantatt 
ecessal ma tu 
DOSSIDILIT 
6) Apparent success iSCI ed to 
ma Ireq ue tly tne re 
the Operatlv¢ procedure ctin 
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14 Henry K. Pancoast 
although some uncured cases have lived a long t s administered that counted. O 
time. One case has been alive WITH An EXNTENSIV¢ clusion was. that it must. be LV ¢ t 
tumor tor seve! ears. Our most striking results month or six weeks from the time of st 
have in duals with cerebe tre tment, rather than in longer 
tumors, SCVC! With ataxia, mabilityv. t this | vould gree \ tl P{ ( 
( t choked discs have returned the dose in USING roentye¢ 
apparently to normal. We have trradiated cannot agree with him about not 
these cases on both sides and occasion y tron rive in | ao not ti nk It shou rr 
L posterior portal. exclusively, but I do think radium « r 
Dr HH. 30OWING, Rochester, \linn. quite S etlectivels is roentgel ri 
| ypericnce n the Clinic coincides vith proper apparatus. 
that of Dr. Pancoast and Dr. Burnam. | have \ftes is sud and done, some help 
seen some nitial effects that have been star- IV ¢ these patients. The fact ret . 
tling, | sh | had more data from the ever, that In comparing them with other 
neul mthologists regarding the orade of malig- Of neoplastic Cases, We are ears De \\ 
nancy encountered, Tor teel that this wou eC Make Some progress, I do not t 
give us an ide s to whether the tumor would Wil get very tar until some capable ne 
be eceptable for irradiation. Very little car surgeon will interest himself suflicient t 
be expected fron irradiation of the evstic of the matter up trom our technic t 
deg ne ting tumor. | preler to have the sur- lirst, he must sometimes need to | ( 
geon re ove or drain the evst when possiDi strument table Hun sult 
and the Dp rive Im As a postopel t ise as a surgi nstrument, 
measure rra tior S usuall ipplied ite! must convince ! ell of the ( 
perlo Ol ter | s to two weeks, when the nd be willing to nit HIS operative 
wound has healed, as a rule. Vy using It 
Dr. Georce LE. Pranter, Philadelphia. | Dr. Somanp, Los Angeles, 
would like to ask Dr. Pancoast whether he has | would like to refer to one very str 
been able to forn opmion whatevel ch came under our observatiol 
regard to 1! osensit itv. It does not seem to vo. The patient w sent to Dr. ¢ ( ) 
me t t the saturatiol method Would accom- For st [1 ( se discovered é pit t t 
plish more t n the other method. It does not treated it for time, the patient imp 
seem t t these tumors have a greater sensitiv- Dr. Case sent him to Califor a 
it t orn tissue, and we can delive npro lol at the 
sullicrent ) Crossliire ind save effects ( Ile the ne to oul 
nor! rain tissue to a great extent roentgen-! n tior 
| SWI ¢ e much the same eflect S radiu t t the tumor Was growing Wi ( 
Douctas Quick, New York Cit ch treatment as we dared 
Dut o the wast Winter we | ve rather pool t do not remember the « ct 
some cases In New York, with my mater t the e lost his hearing. He did not seem t 
Met ( Spit nd that Olt the hnospit ( \¢ C t ( ( 
1) Lenz VOrKS He re ewed the ¢ ( ter returned to Dis home n oweae 
fro tiie tologk standpoint ne t expect to heal t more 
George H op ol n SCI ce re ( ( the Cl Stockho t Cul 
the neurologck Standporint. | | SI te ( | Cl recor Ol the 
WAS presenter the Nev York Neuro- ( tee I one 
log society, Dut S not vet been publishe ) KC! attending to | ) ( 
compicte n eve , Dut rom the ( PANCOASI ClOsSINg ( -() 
Whi could be lyzed, a number of rath essentl factor in treatment, Dut 
suggestive pr ts became pparent from t nate ve usually get Is a request I! 
I OLOLZT¢ standpoint Dr. Lenz made mat consent of the surgeon to treat cert 
examinations nd estimated the dosage t We have not used the saturatio Ost ( 
certain points, assuming that the tumor n ight ve nave Deen eradually feeling out t 
be there. We were surprised to find that ther that end. It has been only within the 
was no clear-cut difference in the = clini or vear and a half that we have dare 
response between the cystic and infiltrating large doses which we are now using. We 
tvpes ol gliomas. There seems to be no prog- not afraid to deliver at the tumor site 
nostic point in the immediate reaction following 115 per cent of a skin dose so far, but t 
treatment. The important point was that it spread over a period of two or three we 
was not the total dosage, but the time in which am not opposed to the radium pack and t 
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Benzol, used extensively, is of consider- 
able value, vet is dangerous because of 
possible injuries to the kidneys and liver. 
Aplastic anemia may follow its injudicious 
Benzol reduces the activity of the 
leucoblastic marrow, bringing about a 
the number of white blood 
cells. However, there is not a corresponding 
improvement in the red cell count and 
hemoglobin. Benzol beneticial 
cemia if administered properly. 

Roentgen rays and radium offer perhaps 
the most useful and beneficial therapeutic 
measures we have today. When applied 
over the lymphoblastic tissues a marked 
remission in the disease and improvement 


use. 


reduction in 


IS In leu- 


follow. 
The white count is lowered, the red cell 
count and hemoglobin usually improve, 
accompanied by a marked reduction in the 
size of any enlarged lymphatic structures 
or the liver. No ill effects from the radium 
treatments have been observed 
cases included in this series. 

The above statements relating to treat- 
ment apply only to the chronic forms, for, 
is generally no 


in the sense of well-being usually 


In any 


as conceded, torm. ot 
treatment influences acute leucemia In any 


Way. 


IS 


[his series covers 22 cases. (1) Mvelog- 
enous, 13 Cases. Five of these were acute, 
or in the terminal stages when first seen 
and diagnosed. All died within two months 
after the diagnosis was made. Five lived 
trom months to three and a halt 
vears after diagnosis. One died of typica 
pneumonia after thirteen months. At the 
onset of the pneumonia, the blood picture 
was near normal and had been so for three 
and a half vears after diagnosis and was 
eiven radium treatments for three vears, 
five months. One patient has been unde 
treatment two and a half vears and is tn 
fairly good condition today. (2) Lymphatic, 
6 cases. Three of these were acute or in the 
terminal stages when first seen, and died 
in less than three months after diagnosis. 
One lived fourteen months and died 
pneumonia. One patient ts living and in 
fair condition now, three and a half vears 
after onset and three vears after diagnosis, 
during which time she has been under 
radium treatments. One patient is in excel- 
lent condition sixteen months after diag- 


seven 


ol 


William L. 


Brown 


nosis and under radium treatment. The 
details of the history and findings 


In tl 


LTS 
case are given below. (3) Unclassified, 3 
cases. These were acute cases, high white 
cell count, but the blood picture was not 


characteristic ot either the mvelogenous 
lvmphatic type. These patients died wit! 
three months after the onset. 


Treatment in the acute cases apparently 


had no effect whatever upon the course o 


the disease, and the improvement of the 


blood condition only licht ne 


transient. 

Phe following case ts reported because 
and improvement in the patient’s gene! 
condition following the radium trea 
Phe blood picture changed from that 


typical high lymphatic eucen 
that of normal blood. 
REPORT OF CASI 

R. H., male, aged fifty, marric 
corporation director, was retlerre to 
uary 12, 1926. The patient ippeare ( 

Irl\ general health. He comp 
occasional aching pains in various mucl 
uncomfortable feeling in the epigastriun 
as a lump might produce. The latter t 
issociated with eating, and usu , Went 
spontaneously after a short time. In Oct ‘ 
the patient noted some tailure 
SIZ¢ ind DOWCT, Hav Ing beer ( 
t| iete, he iS Cl! sensitive to t S < 
Change. 

During a routine physical examination « 
in January, the SVSTOLIC blood pre 
Vas 155, otherwise the findings were negative 
except for leucemic blood picture. The patier 
was informed of the gravity of his cor tion 
and advised to begin radium treatment 
once. This information proved to be evere 
shock to the patient, who has neve a ) 
entirely to rise above the mental depre 
in which this placed him. 

The physical tindings were practically nega- 
tive except lor slight enlargement of some 
axillary glands, and a spleen approximately 
twice the normal size. The reflexes were s 
exaggerated. Blood pressure, SO; 
systolic I 30. Blood count: red blood cells 
3,560,000; white blood cells, 675,000; Hhb., 
05 per cent; polynuc lear leucoc vtes, 7 per cent; 
small mononuclear lymphocytes, 91 per cent; 
large mononuclear lymphocytes, 2 per cent; 


numerous ruptured lymphocytes were note 
Progress and Treatment. 
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20 B. R. Kirklin 
had subsided 


and the spleen was practically 
normal in size. 


1 do not know whether it had 
much effect one way or the other. 
Some ot the 


patient 
reported were 


iven to the 
administered in small amounts 
to satist\ mental state, and following 
the blood picture caretully, I noticed that the 


red blood cells did number, and | 


first doses ¢ 
his 


Increase In 


and 


THE ROENTGENOLOGIC 


KIRKLIN, M.D. 


V> \l yo | nic 


ROCHESTE 


N reviewing the literature dealing with 

primary tumor of the lung one im- 
pressed with the Irequency with which 
various writers refer to a monograph by 
Adler in IQi2. He gives the most complete 
account of this subject up to that year, 
and tew new data of value have been added 
since except on the purely roentgenologic 
aspect of the subject. Of this Adler made 
little mention other than to forecast the 
import: ince of roentgen rays in the diag- 
nosis. Primary carcinoma of the bronchus 
as a separate entity has been recognized in 


Is 


only relatively recent vears. Adler consid- 
ers that the first authentic case of car- 
cinoma of the lung was reported by 


Morgagni in the middle of the eighteenth 
century, and that cases ofth is disease were 
recognized clinically and by the 
pathologic manifestations throughout the 
clinical period of medicine dominated by 


Laennec in the early nineteenth century. 
However, It was extremely difficult to 
distinguish tumor of the lung from gross 


tuberculous lesions. The ultimate recogni- 
tion of primary tumor of the lung an 
entity really depended on the introduction 


as 


of the microscope late in the nineteenth 
century, a period dominated by Rokitanski 
and, later, by Virchow. 


Since the introduction of the broncho- 
scope and the development of competent 
bronchoscopy it has been realized that 


* Read before the Chicago Roentgen 


MANIFESTATIONS OF 
CARCINOMA OF 
I. PARENCHY MAL 


AND 


ciety, Chicage 


Ralston Paterson 
_— it well to keep up the treatment 
‘vularly. In some instances where | did not 


‘io up the treatments, the patient came back 


with an exacerbation of the condition. In tl 
particular case, | continued the treatment 
pproximately monthly intervals and 


particularly pleased to see the differential blo 
count remain so well within normal range 


PRIMARY 
THE LUNG 
TYPE* 


RALSTON PATERSON, M.D 
Fellow in Roentgenolog The Mayo Foundat 
NESOTA 
primary malignant lesions of the lung fa 
Into two main groups, parenchymal and 
bronchial. The pathologic and_ clinica 


features of these two types differ consid- 
erab ly, and their roe nts venologi Ic appear- 
ance allows the same grouping. The 
bronchial carcinoma Is In many ways aki 
to primary mediastinal conditions and we 
purpose to the roent 
“s itures of this type in a subsequent paper. 
In this paper we are concerned only with 
true parenchymal pulmonary 


discuss 


carcinoma 
and we have endeavored to isolate a group 
of cases at a relatively early stage of the 
disease in order to discover the charac- 
teristic roentgenologic picture. We take 


proved cases of early carcinoma those 
in which a lesion was visible in the roent- 
genogram, in which palpable nodes in th 
neck were present and were proved at 
microscopic examination to be metastatic, 
and in which there were 
indications of malignant 
abdomen elsewhere; 


absolutely no 


In the 


lesions 


or Or, alternative 


cases ultimately coming to necropsy. We 
have collected 10 of the former and 5 ot 


the latter, all of which have been observec 
at the Mayo Clinic since 1923. In addi- 
tion we have studied 12 cases in which the 
diagnosis was not established microscopi- 
cally but in which the clinical evidence was 
well founded. 

Pathologic analysis of the cases shwoed 
», Illinois, Oct« 


ber 13, 1927. 


| 
Sect n Roentg 
—j 


Vor. XIN Primary ¢ 
that the majority of the tumors were 
idenocarcinoma. In 2 Cases: however, while 
the lesions were definitely parenchym 
their microscopl appearance was that ol 
epithelioma, the tvpe of m mnt leston 
most often found In the bronchus. 

lhe clinical course of these « ( IS 
extraordinarily latent: pain OI a elin- 
able but pe rsistent nature and loss of ( ht 
without apparent Cause ire the lal 
symptoms. Later Invasion. ol the eura. 


denocare¢ | ‘ 
ed | 
ad d | 
ne 
erosion Ot a bronchus, Ol rect )- 
| | 
duces the usual respiratory triad: cougen, 
dyspnea and pain In the CNneEST. lhe clinical 


diagnosis of the cases is, however, a! 
but SsiImpie and tar too often they are con- 


sidered tuberculous and the 
linger 
Furthermore, Lilienthal! 


tomy 


dS patients 


on In sanatoriums unnecessarily. 
advocates 
as a possible curative measure In 
these cases if the diagnosis could ben 
early enough. 

The literature on 1 


venology of malignant 


rcinoma of the Lung 


Is more abundant than one would expect 
lor such a relatively rare lesion, and has 
been produced largely within the last 


decade. In reviewing the 
impressed with the 1 


ure we are 
ol the 


nec ropsy. 


hat most 


+ 


cases were studied late or at 
lheretore the roentge nologi desc riptions, 
is worked out from these cases, represent 
disease 
group, and 


parenchymal 


advanced Stage ol the 


More 
than that represented in 
both 


cover pbroncnial 


2. Carcinoma of lung, mall nodular mass above 
e right hilum. Brop yh node 
ed | hly mal ( ( tient, a 
ed tnir I ereay I inder 

ht scapul the ne d_ lost is 
d There from 
diotherapy, but deat r ‘ ths alter 


tvpes. In the literature yulmonary 
carcinoma as a whole falls into two major 
groups on the basis of roentgenologic 
characteristics: I hilar o1 nfiltrating, 
and 2 lobar, nodular, pneumonic or 
massive. 

The hilar tumor ts desertbed as an 


infiltration centered in t 
dense at the hilum and sh: 
healthy lung in wide 
Assmann showed by contrasting roentgeno- 
taken immediately death 
with the data at necropsy that these proc- 


nilum, most 
Into the 
| processes. 


Stl 


before 
permeations ol the 
lymphatic channels of the same nature as 
those which Handley has in 


T 
esses were pri ybably 


desc ribed 
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malienant tumor of the breast. One of the 
characteristics ot the erowth at the hilum, 


observed by Ptahler and others, IS its tend- 


ency to invade the upper lobe without 
involving the apex. Only one writer, 
Vovell, reports greater incidence the 


lower than in the upper lobe, and he pub- 
lishes without case reports. This group of 
hilar tumors must inevitably include all 
our cases of bronchial carcinoma. 

Phe lobar or nodular type, called pneu- 


lignant tumor of the left lun 
metasta to the right lung found a Necropsy 
Che patient w iman aged forty. He did not 
referable to the lungs. Tle \ 
treated tor t pathologie fracture of the Ine 
INKI ind died of postoperative embolu 
The isis to the spine. 


monic by Kerley, has these two main forms. 
The nodular tumor when seen early con- 
sists of a localized area of density, roughly 
circular, sometimes with satellites periph- 
erally of much smaller size point 
emphasized by Carman) and lacking the 
sharply demarcated edge of the nodular 
type of metastatic tumor. The true lobar 
form fills a whole lobe with a dense homo- 
geneous growth mistaken tor 
caseous tuberculous pneumonia), sharply 
limited by the interlobarseptums. As Barjon 
has pointed out, if the lesion is not infected, 


easily 


Ralston Paterson 


t is confined to the lobe it involves 
of the lung 
massive tuberculosis would seldom 
limited. The lobar 
erowth and 


the rest is entirely « lear where 
Lye 
tumor Is essentia 
olten 
later stage of either the nodular or of t] 
roentgenologically hilar, but actually p 
enchymal, tumor, although 
clinically bronchial tumor. 
lo these two groups, Wessler has add 
another which ts rare. In this form ther 


IS 


More ady ed 


nevel 


he middle lobe of the 
) Bi ) ol Co 
cit ed cp raded 
d ¢ ed ( ere ( 
feel 
lle died Iter 
ereatly increased density of the 


+ 


ramification of the markings of 1 
chial tree but no central mass in the hi 
Wessler suggests that this 
type of squamous growth, which spr 
superticially along the bronchus and bi 

chioles but does not erupt through the 
walls. We have been able to detect 

cases of this kind, and one was associate 
with epithelioma of the mouth, and n 

the result of implantati 
metastasis; the other was appareni 
primarily parenchymal (Case viii 


he br 


IS a 


have been 


— 
=. 
| 


Othe tvpes OF primary carcinon Ol We are especially inter ted this roent- 
the lungs described re. ( pearance aence of 
() ASS ave ol developme 
Carcinom nd Carm might be ol Ti the dlagnosis 
( ernous carcinon It could be substantiated he nodule appears 
us ti ney ca De rus Tet Cd LIrregulariy CIFCu ire or nomovgene- 
| 
tyvpes Of pulmonary matgnant Ous density without ncerease density 
Miltary ind multiple ire the it marom and edages niiitrating 
4 | | | 4 
results Of loca ISTASIS ANC THE ( l- Into the healthy Dare chyma. may be 
Ous tvpe Is merely centra necro found invwhere in the parenchyma. of 
tumor of the nodular type. tne iung | ies. Ts 2 nd 2). | iwure | shows 


Ade no- 


carcinoma, graded 4, found on b from 
4 I de, tient n, iged 
ne. kor three t there had been cough 
| P P ‘ ) had ed d: more 
( () ) der te 
nt ) ne 
| | Ice he 
{ 
\ +} ran well { dapt nd ki 
Curso stud eC TOE tvenos ad Weil TOFMea oduie, And gure 2a 
In. Our group oO! cases leaves one witn the much less dense mass just above the hilum. 
feelin that there IS an extraord igure > IS a roentgenogram trom a case 
iriety of possible cl cteristics and that in which the diagnosis was proved at 
t Is dithicult to determine those that might necropsy; the mass In the lower lobe on 
be said to be tvpical of carcinoma. | he the left was primary, al d the intiltration 


earlier cases, howeve r. ao fail roughly nto ot the hilum on the right was metastatic. 
three groups: nodular, and I al lhe lobar tvpe IS clear-cut. It 
or intiitrating ippears as a More or tess complete consolid- 


lhe nodular ty pe has been found most ation of the whole ota lobe, less dense than 
commonly in our earlier cases, contrary fluid, without mottling of any kind, nor 
to other authors’ observations, and we with the varied texture seen In most cases 
believe that all true parenchymal tumors of lobar pneumonia, and it has an irregu- 


start as definitely circumscribed nodules. larly infiltrating edge. It may be merely 
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one stage of growth, as we are inclined to 
believe, or it may be that there is actually 
a lobar type in which a carcinomatous 
process involves practically the whole of 
one lobe from the beginning, as described 
by Ewing. Figures 4 and 5 show several 
forms of the lobar type of growth. Figure 
4 probably shows carcinosis of the middle 
lobe, although it Is just possible that this 
really is lobar atelectasis peripheral to 
a nodular type of 


lesion obstructing a 


Fic. 7. Partial atelectasis, due to occlusion of a broncl 
by pressure trom without exerted by an adenocar- 
cinoma of the hilum, found at necropsy. The patient 

is a man, aged forty-nine. There had been no 
cough or pain, but for a year dyspnea had increased 
intil it amounted almost to stridor. On broncho- 
SC ) ly bulging of the bronchus could be seer 


bronchus by pressure from without. Figure 5 
shows a mass obviously in an advancd stage 
of growth which was found at necropsy to 
OCCUP\ the whole of the upper lobe. 

The hilar or infiltrating type of lesion 
is even more diflicult to relate to typical 
roentgenologic characteristics. The tnfil- 
trating type, referred to in_ previous 
literature, includes most of the cases of 
bronchial carcinoma. A malignant focus 
in the lung, but lying near a bronchus in 
the region of the hilum, may appear in 
the roentgenogram to be a mass centered 
at the hilum and infiltrating through the 


Kirklin and 


Ralston Paterson 

pulmonary tissue toward the periphery. 
This appearance may be produced either 
by actual infiltration a_pertbronchial 
form, as in Figure 6, or by partial atelec- 
tasis distal to a 
without, 


bronchus occluded 
as illustrated in Figure -. It 
impossible to distinguish either of these 
conditions roentgenologically Irom the 
appearance produced by a bronchial car- 
cinoma and the diagnosis must be made 


bronchoscopic examination. 


474886 


Fic. 8. Carcinoma of lung, nodular type. The 
woman, aged fifty-four, had suffered | 
IN deep under the left SC ipul lor ¢ 
For tive months there had been dyspne 
cough ofr other SVmptoms referable 
She had lost 25 pounds within the 
Death occurred three months iter ey 
These cases illustrate the commoner 


manitest 
malignant disease of the 
lunge. As the disease advances second 


types ot 
found in 


roentgenok 
early 


processes obscure the picture and it becomes 
impossible to distinguish by the roentgen 
ray alone between the primary lesion and 
the secondary manifestations; the roent- 
genologist can report only what he sees, 
that is, the complicating feature. 

Fluid is the most important secondary 
and obscuring condition. In 3 
cases there were effusions partially 01 
entirely filling the pleural cavity. It would 
have been necessary to aspirate before 


proved 


4 
4 
| 


-srimat ( n ot the 25 
further ¢ O COU ( Ol early carcinoma oft the there 
made several other COM! vhich 

In certain Cas¢ the tumor ma peal nodulat | t ne eNntore oram. 
large portions of the lung, \letastasis the ortant; how- 
Ms roentgenologic t WHICH ONE ever, metastat ot in 
call ““massive.’’ peal Ce trating edge, eT t often 

Caused ) WICC re tiple he Iniiitrat rm ( netas- 
consolidation surro d ob t s indistinguishable from the infil- 
the ( One trat type oO! prin 
more ti ugvest le} Bent n tumors, ( tids, 
lise S¢ hree Cre des be ne dis- 

ture | ) nt ( ished the narpne itlin 
CONCItLO me ¢ A Dsce DY Une t ) fusing 
ISCESS tic tun ( qaition: ndeed, nN Coe 7TamMs 
ses ages the 14 pi ed cases e re the dlagnosis can o eT t there re two 

lm De otner I vere ma t per 
tne It vere OT scess 5sO per ce \ true ISCeSS 
VY DIOD A St 1d these ¢ ( CO however, usu \ tne nol eneous 
Ou! Lio S Ci¢ of tne odule: 
tne I there t eitnel shows Incre ( 1 toward 
more tnis roup | lre & Is tne eC! pher of the 1 , Or Tr nottled 
example I tne ) d ited tl tne nott ed Or 

Ceri Ci | tne ( 4 It\ ) tho { | 1¢ to 

Sumn , ( ( se dithicult except In 
nant tumor of the parenchyn the rare case of cent ecrosis In a 
ung probdab Starts Mule, hor c- n onant lesion. Mott patcl ess, or 
ous vel cit be. SO ick centel SCeSS: 
ipparent norn ren oceneous det SIt ci¢ ce center- 
whicl t len CAte Suggest a ma reover, 
Oadule ¢ trat scess oftel reacne ive the 
¢ ad becon OD Cripnel Ol the yu [his Is 
Ine ci¢ rre DI rctica \ evel nant 

Mass, OF t ) esions as fluid ( tne ture DY 
CON tron t the time the Dleul ( olve- 
yronen on tine nent of the periphe the monary 
Ol telectas t¢ the ( l the d St SI ture in 
rected tlu Cures” the ( Ol encyvsted ) ( yvema. 
icture, I rect enes IDerculosis, [ tne dition 
to tne } int les th sim st ote CONTUSE tn Car- 
fusion of the roentve manitest n of the lu es not 

th tn wide et Ot DOssIbDI|e resent such lit Cally. 
CTeTIStl¢ tne questi Ol ditter tuberculosis there nuci tne same 
llagnos ICCOMES ortant Ci dency to mott regu rit and 
considel hat othe ms take muit plicit, Ot lesior S cute flam- 
pparent Sin peal Ce tne matory processes, Dube LIOSIS SO tends 
it te t to Ote t to the ipex Lhe eSLONS tuber- 
tingu sh YOINTS Case CULOSIS even whet ) ( Iten be 
clinical history d dat \ make distinguished by th ence of sug- 
necessal distinctio however, t ) vestion of roundnes the el ulous 
W ¢ re concerne \ th the ( IS circular it enel ity, 
CeCNOLOGIC Onostic dat 1d the thickened \ ( Ser 

he solated ro odule s the I Syphilis of the no liar fT not be 
char roentgvenolovs Dpe ¢ d ulshed roenta¢ m pri- 
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mary carcinoma of the lung. Fortunately 
the condition is rare, and the Wassermann 
test, followed by observation of the etlect 
of antisvphilitic treatment, must remain 
the deciding tactor. 

Pleural plaques and external densities 
leading to dithculty 
diagnosed by 
forms do not 


De 
stereoscopic films. ‘These 
have the infiltrating edge. 
The differential diagnosis of lobar and 
infiltrating types causes greater ditliculty 
than that of the nodular. Mediastinal 
conditions are usually obviously medias- 
tinal, but at times they appear very like 
pulmonary conditions. Here the effect of a 
course of radiotherapy oiven as a “‘thera- 
peutic test’’ determines the diagnosts.> 
Inflammatory 


In diagnosis May 


conditions such as pneu- 
monitis, bronchiectasis or effusions, show 
some of the characteristics of inflammatory 
lesions, are less homogeneous than lobar 
carcinoma, and involve the periphery, in 
contradistinction to the infiltrating 
cinoma which characteristically 
the hilum. 
Advanced 


involves 


venous congestion has been 
mistaken for primary carcinoma of the 
lung, but the mottling, the multiple foct, 
the obvious enlargement of the heart, and 
the history should establish the correct 
diagnosis. 
Atelectasis 


bronchostenosis or 
obstruction 


foreign body has dis- 
tinctive roentgenologic signs including the 
way in which the lung texture traverses 
the area of density, the presence of at 
least one sharply defined edge, and the 
associated stens of collapse. 

Even with the knowledge cained by 
experience there ts still uncertainty in the 
diagnosis of primary carcinoma of the 
lung. Although time is valuable in these 
cases It Is often necessary to repeat the 
examination after three or four weeks and 
observe the changes in order to clinch the 
diagnosis, as malignant growths are stead- 
ily progressive. It has been said that tn 
some the induction of pneumo- 
thorax ts invaluable but we have not had 
experience with this method. 


trom 
by a 


CAaSes 


SUMMARY 


Previous literature on pulmonary car- 


cinoma has dealt largely with the later 


Ralston Paterson 


stages of the disease, complicated by 
sive tumor, infection, or the presenc 
fluid, features which we found also 
late cases studied. The early cases fal 
two groups, bronchiat (which will be d 
cussed in a subsequent paper), and pare 
chymal. Parenchymal carcinoma ts usu 
adenocarcinoma and tends to run a rap 
although, at Trst. 2 svymptomless course. 
Three re entgenologic ty pes are describe 
Phe nodular type is the most common 
consists irregularly rounded 
trating nodule lving completely 
pulmonary fields, usually not 
the periphery. The lobar type is of homo 


ot an 


geneous density, occupies an anat 
lobe, and has an infiltrating 
the infiltrating type there Is_ incre 
density of the bronchial tree radi 


from the hilum. 
includes a 
tumor, 


The differential diag 
ot 
inflammatory 
mediastinal tumor, vel 
congestion, and other conditions. 


consideration 
various 


metast 
Droce 
tuberc ulosis, 
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28 Lester 
and mediastinitis as possible causes. Peri- 
carditis has been a factor in some Instances. 
The Zenker diverticulum, at the junction 
of the pharynx and esophagus, is an exam- 
ple of the pulsion variety. The 
stration, by autopsy, of the 
adhesions about many of the 
intrathoracic diverticula, 
the epiphrenic type, has shown that intra- 
esophageal pressure has been a causative 
factor. This may result from obstruction 
below, as by Dessecker, 
Vinson), Hurst), or 
cicatricial stenosis (Flesch, Guisez); from 
lack of external support, as at the cavum 
broncho-aorticum (Brosch); from congen- 
ital weakness of the esophageal wall (Car- 
man, Dessecker, Vinson); from local 
bulging from trauma by swallowing large 
pieces of food (Warthin, Dessecker);or from 
negative pressure of air in the thorax 
affecting that in the esophagus (Dessecker 
As increased salivary secretion has been a 
long-standing symptom associated with 
esophageal diverticula, Jewett and Lichty 
suggest that this over-supply of saliva, plus 
advancing age, has 
factor 

Dessecker that a 
cardiospasm can always be elicited in these 
patients, a point not confirmed by the 
instances herewith presented, but possibly 
because they were not for the most part 
symptom-producing. Cardiospasm of even 
moderate degree would of course tend to 
herniate mucosa through a congenitally 
weakened wall. Hurst agrees with Des- 
secker but prefers to consider this an 
achalasia, or absence of relaxation, rather 
than spasm. This functional abnormality 
was not present in the majority of cases 
reported in the literature, so that it is 
probably = one of the etiologic: il factors 
involved. Carman and Vinson each con- 
sidered that congenital weakness of the 
esophageal wall is the most important 
factor. A consideration of the published 
case reports and of those personally 
observed would lead to the conclusion 
that such congenital weakness is more 
common than has been supposed and that 
when trauma, as from a large bolus of 
food, or cardiospasm is superimposed 


demon- 


reported 


cardiospasm 
achalasia at cardia 


been an etiolog rical 


believes 


herniation may be produced or the size of 


absence of 


particularly of 


historv of 


A. Smith 


an already formed traction diverticulum 
increased. 

These sacculations may be only a simple 
outpouching of all the esophageal coats as 
in the simplest traction variety, 
food retention or the 
membrane change. T more likely 
to be conical (Carman), frequently with 
the orifice at the lowest 
latter event, the barium 
most likely fail to visualize the sacculation 
unless examination is made in the Tren- 
delenburg position. The orifice may be 
only a small slit-like openin 
parallel to the long axis of the esophagus. 
In the pulsion type the mucosa and sub- 
mucosa herniate between the muscle {ibers 
and the sac tends to lie at 
reference to the orifice, 
tion Is likely to 


without 
consequent 
I hese are 


mucous 


portion. In the 
suspension will 


oval or 


lower level with 
so that food reten- 


more OCCULT, with conse- 
quent inflammation formation of 
eranulation tissue. The right anterior wall 


of the esophagus is the most freque nt 
site tor hernia, especially in the middle and 
lower thirds. 

Warthin speaks of multiple diverticula, 
but no clinical report of such a type appears 
to be noted in the literature before that of 
Buckstein, which appeared alter 
diagnosis had been made in 2 of the follow- 
Ing cases. 


1 
sucn a 


Associated pathology is that of the 
primarily infected tissue in the case of the 
traction type, or the secondarily infected 
Structures In any type where retention has 
occurred for any appreciable period. In the 
latter, perforation has involved the bron- 
chus (Hawes) or lung Westergren and 
Ragnell), with resulting pulmonary gan- 
The association with carcinoma has 
been surprisingly rare (Carman 
geal dilatation secondary 
may be present. 
following 


vrene. 
| sopha- 
to cardiospasm 
As will be seen in 2 of the 
reports, herniation of a 
portion of the stomach through the eso- 
phageal orifice of the diaphragm may also 
be associated. 

Symptoms occur only with food reten- 
tion which is more common in the pulsion 
type, or some complication such as_per- 
foration. In most of the cases reported, 
symptoms have extended over a consider- 
able period. The disturbances produced 


Case 


depend upon irritation, stenosis of esopha- 


Vor. XIX, No Diverticula of the 


gus Or pressure upon surrounding tissues. 
These difficulty 
regurgitation of food and 
in the lower substernal region 
with possibly other Symptoms from cardio- 


in swallowing 


consist of 
a feeling of full- 


ness or pain 


spasm. There may be true vomiting or 
pressure symptoms of cardiac pain, palpi- 
tation, cough and dyspnea —— 
diverticula in the lowe third : more 


Dessec! Ker states 
verticulum 


prone to cause s\ mptoms. 


that every epiphrenic di ven- 
pl] 


Fr 1. Case 1. Left ante ot ¢ ) 
und of la he rate I | 
posi 

tually proves fatal. Hurst considers that 


only developing immedi- 
ately above the diaphragm are of clinical 


importance, but he had evidently over- 
looked the report ol Schmidt, who found 
disturbances varying from regurgitation 


to obstruction produced i 
sing rle pouches In the 
thirds of the 


} patients Dy 
and middle 
portion, and aiso 


the report ol Hawes in whose patient 
there was perforation from the middle 
third into a bronchus. Jewett and Licht, 


also found dysphagia 
2 instances of 
thoracic 
patient 


and regurgitation in 
diverticula in the upper 
portion. only one 
Case v) with a diverticulum above 


In this Series, 


‘| he racic Esophagus 
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attrib- 
portion 


the lower third suffered symptoms 
utable to it. Those 1 
appear to be more prone to retain food. 
The right anterior erect position Is com- 
monly accepted as correct for examination 
of the esophagus, but it is evident that any 
slight irregularity of contour on the right 
anterior wall would not be 1 visual- 
ized in this the 
left almost 
all of proper 


the lower 


manner. Consequent ly 


anterior position IS necessary in 


f these cases to bring out the 


Fic. 2. Case 1. 


stomac h, 


y| agus and 
ll residue 


Anteroposte rior view of esoy 


DOSITtIOI Arrow marks 


prone 


In dive rticulum. 


ilhouette. Although in all of the 
aac here an intimation of the abnor- 
mality was obtained ich the patient In 
the erect posture, it was definitely shown 
in most of them only by placing the patient 
in the horizontal or er position 
with the left chest upward. W hile in this 
posture the patient tea a barium 
liquid or paste mixture. The esoph. ius will 
then remain full for several seconds, per- 
mitting roentgenoscopi¢ examination at 
various angles 


Cases 


Following are case reports descriptive of 
symptoms and findings in this condition: 


Fy 
# 
~ 
> iy 
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smith 


hietly at the right of the midline, e 
ward to the level of the cCSOphare 
1m | Bye 

CASE II dia? sacculat ONS 

lower th ras of (be thoraci CSO ( 
litV-seven itient 


Lester A. 
CASE REPORTS 
( Diverticulum in mid-portwo? 
thoract esopobagus; of Stomach throug 
esopnoageal Pilatus in dlaphragm., 
Mrs. E. R.., eed sixty, referred by Dr. C. R 
> 
Rue CS Con ) ned ol const 
CASCE ctations, Venera ( 
tress. s CNeSS ( ( ower dors vertebrac 
rie. 3% e ou. Irregular sacculations in middl 
lower thirds ot esopt us Pa SUDING 


dele nDurg posit 


the left 


occurred. 


beneath the tip of 
Frequent cardialgia had 
During the previous vear three attacks of sharp 
had occurred during 
vomiting “about a 


paroxysn 


SCcapula. 


meals, 
pint ol 


substernal pain 
term! 


nated by 
mucus,” which gave complete relief. 

Roentgen examination on Jan. 24, 1924, 
! a diverticulum (Fig. 1) extending 
anteriorly and to the right behind the upper 
part of the heart, retaining a | 
of barium during the examination. Below this 
the esophagus was moderately dilated 
extended somewhat to the left to a point near 
the diaphragm level, then turned to the right 
at almost a right angle and entered the stom- 
ach at a considerable distance below the fundus, 
without passing through the diaphragm. No 
appreciable lagging of the barium occurred 
in the esophagus aside from that tn the diver- 
ticulum. Fully one-half of the stomach lay 


above the diaphragm in the posterior chest, 


showec 
small amount 


and 


were gastrointestinal 
constipation. 
Roentgen examination on Aug. 
showed a small bulbous projection 


no 


SVmptol! 


left wall of the esophagus in the mi 


portion, at the level of the space 


be 
sixth and seventh dorsal vertebrae. In ac 


there were well-detined, multiple sacculatior 
throughout the portion below this (Fig. >). No 
retention or delay of the barium paste occurrt 
except that in the supine position it « tied 
into the stomach more slowly than 

Fig. 4). 

Contirmatory examination for 
duodenal diverticulum could not be obtain 

Case ut. Two diverticula in uppe 
esophagus; slight, irregular sacculatior 
middle and lower portions; diverticul: 
sigmoid. 

M. O’D., female, aged sixty-four, enter¢ 
the Robt. W. Long Hospital as a patient ol 
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| t. Case Showing unusu curance 
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mayor port ot t Left 
oblique view. Pati endetl ) ) 
+e 
1926, there was visualized sn i diverti« E 
projecting upward, anterior v and to the 
| | 2 + 
in the upper thoracic esophagus. Below . 
there was a larger and more difluse sacculation, . Case iv. Irregular sacc a 
' tho sophagus O ed epiphrenic d ol 
with only temporary retention of bariun ere Low 
Patient erect, in left nte 8) 
| Phroughout n area olf about O1 es 
vwclow this there were irregularity and unusu 
segmentation during deglutition. the thoracic esophagus s was definitely 
An Inconstant IncISuUl n the sto l, ixed to some structure t ts apex, rrobably 
Irregularity ol the duodenal bulb and SENCE directly to the aorta, as there was tugging 
of a gall-bladder shadow after the Gi } movement at each heart beat (Fig. 6 It 
test indicated cholecystitis as the cause of retained barium for a minute or two after 
gastrointestinal symptoms swallowing. A small dilatation nt 
iv. Single, irregular diverticulun above the diaphragm, but it caused no delay 


. 
mid-thoraci esophagus. ol the barium. 
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This patient died relatively soon after the Case vi. Single eptpbrenic diverticulun 
examination. No autopsy was obtained, but the D. S. P., male, aged forty-one, was referr 
clinical symptoms were those of arteriosclerosis. © by Dr. A. B. Graham to our office, Jan. 3, 1927 
Case v. Diverticulum in mid-portion. Less on account of upper abdominal discomfort 
marked sacculations in upper and lower portions. occurring with stomach empty, only part 


\. EL. H., male, aged sixty-six, was referred relieved by alkalies, present intermittently fo1 
by Drs. C. E. Cox and W. F. Molt to our office, — ten vears. There was no regurgitation, diflicult 
Feb. 23, 1926, on account of difliculty in swal- — in swallowing or indication of cardiospasn 
lowing during the past month, with regurgita- Phe barium meal tilled a small divertict 


Fic. 7. Case v. Diverticulum in mid-portion. Some 
sacculation In upper and lower portions. Left ante- 


rior oblique view, patient erect. 


tion of food. There had been nausea but no pain. 
Bile-colored fluid was vomited after eating. He 
complained also of shortness ot breath. Fic. 8. Case vi. Single, small epiphre nic diverti 
Roentgenological examination was made by Left anterior oblique view, patient erect 

Dr. R. C. Beeler. The thoracic esophagus was 

irregular in the upper half with a true diverticu- about 1.5 cm. in diameter, located just aboy 
lum in the right anterior wall of the middle the diaphragm, anterior and to the right of tl 
third, an out-pouching about one inch above esophageal lumen, which retained bariun 
this and a smaller sacculation just above the only a brief interval (Fig. 8). The esopl 


diaphragm (Fig. 7). No prolonged diverticular was not widened. A deformity of the duodenal 
retention occurred. There was occasional bulb indicated a probable ulcer. 

regurgitation from the stomach into the esopha- Casevuit. Single diverticulum in mid-thora 
gus, but the stomach was otherwise negative. esophagus; hernia of stomach through esopbage 
[here Was ink rease in cardiac and aortic shad- orifice. 

ows and also evidence of cholecystitis by the Mrs. E. C. T., aged sixty-one, was referred 


Graham test. Jan. 24, 1927, by Dr. J. A. Craig on accour 
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| 
A 
4 
; 
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ol a recent severe attack Ol cramping ep tric 
pain. his was of the same characte! the! 
ittacks she had had t Irregular inte! lO! 
the previous twent Cal Phe attac 
been immediate! preceded slight ( 
Phe last attack, occurring while patient v t 
stool, had been so excruc ting that he! 
had thought she was aving 

There had never een n 


) ) 4 rid > 

lel ) 
degiutition o1 vest ther t t 
toms Ist note 

A diverticulun | 5 Cl 
present on the right terior wa ol the 
thoracic esophagus, the eIng s t 
caudad to the orifice ut wit no rete 
Fig. 9 \ small portion of the t 
including tne cardiac oritice Was 
through the CSOD! ODe! I the 
phragm, displacing the esophagus a littl 


right and posterioriy\ | 


ties were lound in the remainder of the 


intestinal tract. The patient did not ret 
the Graham test, as was suggestes 
Casi Iwo diverticula uv middl 


VIIT. 


thorac lc esophagus, 


Phoracic sophagus 


Mrs. J. E. K., a 
Dr. John Cunninghan 
aching pain in 


iWaomen ol several 


relieved by food 


flatulent 


id been no disturbance 


indigestion 


lwo diverticul €aci 


found Jan. 2 


Were 


‘ase vit. Hernia of 


1 
h esophage 


iterior wall of the 1 
th no barium retent 
rritabDle colon Indicate 
of the patient’s svmpt 


Case 1x. Large dit 


woractc esOpnagus. 


aged SCV ¢ 


Beelet Feb. 


ars. 


the righ 


Dr. R. H. Moser, WaS nea 


rtv-nine, patient of 
compiained OF a dull 
t ipper quadrant of 


e€eKS aut on, not 
kalies. She d had 
Sevel ears lhere 
of about 1 cm. diam- 

O27, O the right 


rif 


cardiac po stomach 


( sophagus, 
very 


cause 


im third of 


ccount « fliculty 
had been present 
OCCASILO rem SSIONS. 
to eat si oiten 


n the middle of me d to empty much 

cus trom the esop s. | ids and solid 
oods caused equal CIITA t No ynormal 
sounds were noted during s wing. There 
had been very little SS ( eignt nd no 
cough. At times ther vas sensation of 
smothering, with shortness of breath and 


palpitation ot the he 


ad been noted 


ikles | 


rt. Some 
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Phere was a large diverticulum in the lowe 


esophagus, about 3.5 cm. in diameter (Fig. 12 

This was about inches above the dita- 
phragm. The diverticulum had a short, wide 
pedi le and lay at the right and anterior to the 
esoph izus. [There was evidence of food partic les 
here d considerable stagnation of bariun 


occurreé The contents could not be emptied 


DY owing water or DY chan 


ve ol pos tion 


patholog 


G. 11. Case VIII. wosm ill dive rticul in mid-thor 
portion. Lett anterior oblique view. 
Clinically this patient gave evidence ol 
arteriosclerosis, cardiac hypertrophy and 


hy pertension. 


Of the foregoing instances, Cases II, III, 
v and vit are examples of multiple involve- 
ment. In Cases vi and 1x the location was 
in the lower third, these being the only 
ones in this series where the pathology 
was limited to this portion. There was 
material esophageal widening tn Case 1, 
the only instance where there seemed to be 
any objective basis for considering cardio- 
spasm. The acute substernal and epigas- 
tric pain in Cases 1 and u, and the lower 
dorsal and left scapular pain in Case 1 were 


\. Smith 


ot the commonly associated with 
temporary obstruction in such diaphrag- 
matic hernias, and cannot be attributed to 


the esophageal pat hology 


type 


Phe absence of symptoms reterabl 
the diverticula in the majority of these 
patients is of interest. It is obvious 
tutopsy reports that roentgen-ray exam- 
iInations have shown this condition 


bic. 12. Case ix. Large diverticulum the 


esopl Lett interior oblique vit Ww. 


a very small percentage of patients who 
have it. It would that, since 
congenital weakness of the esophageal 
wall cannot be a rare condition, it is because 
of the relatively low intra-esophageal pres- 
sure during deglutition, plus the more o 
less fluid consistency of the food 
that we do not have more frequently in the 
esophagus a condition analogous to diver- 
ticulosis of the colon. It is a common obser- 
vation that colon diverticulosis is more 
frequent in the sigmoid and descending 
portions, where the content is more solid 
and the intravisceral pressure greater. 
Cardiospasm, possibly if only transient, 
would probably materially enlarge these 
diverticula, especially the pulsion variety, 
and cause them to produce symptoms. 
Diaphragmatic hernia is commonly accom- 
panied by cardio-esophageal relaxation 
rather than cardiospasm (Healy). None of 
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ROENTGENOLOGICAL CONSIDERATION OF THE 
\IEDIASTINUM®* 
BY WEBSTER W. BELDEN, M.D. 
Director of Department fR « gen , New York Llosp il 
W YORK CITY 
roentgenographic diagnosis of [he anatomists describe the medias- 
abnormal or disease processes in the tinum as lying between the right and left 
mediastinum is baffling and in some pleurae, in and near the median sagitt 


instances, at best unsatisfactory. 

This may be attributed to a number of 
different causes, the location of the medias- 
tinum being of greatest importance. It 
must borne in mind that acute 
inflammation in this region usually 
deep seated that the symptoms do not 
become apparent for some time. Acute 
inflammations in the mediastinum are usu- 
ally secondary involvement to an inflam- 


also be 


iS SO 


mation of the organs tn its vicinity, which 
overshadow the condition both in regard 
to the roentgen-ray findings and the 
symptoms. 

Meeting, Amunican R 


OENTGI 


plane of the chest bounded by the sternum 
anteriorly 


and the vertebral column 
behind, the root of the neck above and the 
diaphragm below. It contains all the vis- 


cera except the lungs and is divided into the 
superior mediastinum, which ts that portion 
above the upper level of the pericard um 
and the inferior mediastinum, that portion 
below the upper level ot the pericardium. 

The inferror mediastinum is further sub- 
divided into: 

1) The anterior mediastinum, that por- 

tion lying in front of the pericardium exist- 
ing only on the left side. 


Ray Society, Montreal, Canada, 


2) The middle mediastinum containing 
the pericardium and heart. 

3) The posterior mediastinum, that 
tion behind the pericardium. 

From roentgenographic consideration of 
the the roentgenos 
screen or the roentgenogram the first 


mediastinum on COpICc 
point 
to be noted in the examination, and one of 
paramount importance, is the position of 
the trachea. Normally, the shadow Ot the 


trac hea IS seen In the middle ol the Superior 


Under normal intrathoracic 
pressure conditions, the mediastinum mam- 
tains its central 


mediastinum. 


position. 


However, is 


sensitive to 


Very any change ot pressure 
exerted On either side. Cheretore an upset 
In the balance of the tension exerted on it 


even though slicht, is at once recorded by a 
deviation to one o1 
the importance of a 
tion of the trachea. 


the other side. Hence 


I 
Variation in the 


OSI 


It will not be necessary here to take ip 
the numerous pulmonary and pleural dis- 
eases which cause mediastinal changes and 
the discussion will be limited to conditions 


involving the mediastinum primarily. 

The first condition to be considered is 
acute mediastinitis. As stated previously 
this inflammation is usually deep seated 
and a secondary involvement from disease 
of the lung or pleura. 

On the roentgen film a diffuse cellulitis 
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in the mediastinum will produce a general- 
ized widening of the shadow. 
always suggestive and may be 


This is 
an aid in the 
diagnosis but tn itself 1s not characteristic. 

In the diagnosis of mediastinal abscess 
the roentgenogram may be of the greatest 
aid. However, the similarity of the roent- 
cen shadow of such a condit'on iS so 
like that of an effusion in the 
mediastinal pleura that to make a distine- 
tion is at best hazardous. 


closely 


Fic. 2. Shows a marked widening of the mediastinum 
with fuzzy infiltration in the lungs as a result of 
mediastinal lymphosarcoma. Autopsy on this patient 
howed involvement of the mediastinum, thymus and 
ind beginning invasion of the pericardium and eros- 

t the ster m 


The second point for consideration in 
this discussion is chronic mediastinitis. The 
commonest cause of chronic inflammations 

slandular and pul- 

They are most often 
manifested by irregularities in the cardiac 
silhouette as a result of adhesions to the 
pericardium. 

At times an 


in the mediastinum is 
monary tuberculosis. 


actual ion 
widening of mediastinal 
shadow. The margin of this widened media- 
stinal shadow may be sharply demarcated 
and occasionally 1t may appear lobulated 
due to the visualization of the enlarged 
lymphatic glands. 

Chronic tuberculous mediastinitis ts usu- 


occurs 
causing a 


ally associated with fibrosis in the upper 
lobe of one or both lungs. Occasionally in 
these tuberculous cases the presence of 


mediastinal bands may give rise to diffi- 
culty of deglutition and be sufliciently 


> 
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severe to require a differential diagnosis 
between mediastinal adhesions and organi« 
disease of the esophagus. 


Such a differentiation ts dithcult because 


these bands of adhestons can rarely be 


cardiospasm may lead one to inter that 


condition is due to adhesions. 


By Iden 


in the normal position of the esophag us In 
the absence of the filling defects of organi 
disease or the dilatation so characteristic of 


4 


W here the 


lic. 3. A massive mediastinal tumor showing bilateral! 
position with the lack of untformity on the two sides. 


This tumor was proven to be a primary mediastinal 


iG. 4. Note the tumor mass tnvadi the rignt, 


from the med tinum na exten 


I IG. 5. Shows large rounded tumor situated poste rlof;r 
to the heart, 
mediastinum. This tumor could not be differentiated 
by the roentgen r tV, but the history was the deciding 


which was a metastatic carcinoma of the 


factor in the diagnosis. 


detected in the roentgenogram. However, 
by roentgenoscopy a slight delay in the 
passage of the barium or a slight deviation 


rounded tumor extendt nt 


iS tumor 


differential 


Fic. 6. Note the large 
the left chest from the 
was a metastatic teratoma. Again a 
diagnosis from the roentgen ray alone was impossible. 


mediastinum. 


evidence of fibrosis in the lung and adjacent 

pleura Is apparent there need be no doubt 

as to the condition. 
The most common 


cause of chronic 


| 
\ 
= — 
<a 
4 


| 
NTA, No Roentgenological Cons 


mediastinitis next to tuberculosis 1s prob- 


syphilis. Untortunately, the indura- 

tion of lues or the gumma ts not us 
sible on the roentvenograms unles | 


conside rable siZe. 


SV pnilits mediast nitis at times produces 


unusual picture ¢ iused by adhe 
Ne medias hum ind the \- 
hy mi: thy | Wwe t ten 
CMS Qraw L¢ ( 
ati (| ( the 
ne he cardio! ( 


conditions of chronic 


Amone the rare 


mediastinal disease IS actinomycosis— In 
which the Simulates a 


mediastinal tumor. For a differential diag- 


roentgen shadow 


nosis one must depend on the clinical ane 


iaboratory findings. 

No discussion of the mediastinum is com- 
| 

without a 


inal tumors. 


piete consideration ot medias- 


The shadows cast by tumors 
in this location stand out sharply against 
the surrounding lung and rarely invade it. 
They are 
may be differentiated from primary tur 
tumor by the fact that they are practically 
always bilateral. The erowth on both side 
extent. The most 
common teature of these tumors trom the 
roentgen their 

ditlerentiation — of 
from carcinoma cannot be 
made except by the undoubted rarity of the 
latter and the occasional demonstration ot 
the typical sarcoma metastasis in the lungs. 


homogeneous and dense. 


however, Is unequal in 


standpoint IS lobulated 


The 


tinal sarcoma 


border. medias- 


ideration of 
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In considering secondary 
tumors, however, the 
namely, that carcinoma Is 


me diastinal 
true, 
common 


reverse IS 
than sarcoma. 


Lhe necessity tor dillerentt CGiagnosis 


rarely arises as the shadows cast by tumors 


of the mediastinum are so characteristic. 


However, a note Ol irninge must be 
led ider 
SOUNndEe ind one Mm YAUSE O CONnSIde!I 
leurvsm Of the aorta 1s more often 
contused with medi ! tumors than any 
( () 


| Rounded yutlined t iss which 

rises In the medtastinun nd extends into the right 

ney This shadow was cast by large echinococcus 

cyst. The evst ruptured and the diagnosis was con- 
ned by thoracentesis. 


\ differential diagnosis between these 
conditions is often very difficult. The point 
upon which must be 
placed is the detection of expansile pulsa- 
tion and its differentiation from transmit- 
ted pulsation, but unfortunately even by 
most careful roentgenoscopic examination 


it Is at times impossible to differentiate 
expansile 


i 


ereatest reliance 


between transmitted and 
pulsation. 

The substernal thyroid and the thymus 
must be considered. They can usually be 
differentiated from neoplasm by their loca- 
tion and the character of the shadow cast. 

Ihe substernal thyroid is, roughly, tri- 
angular in shape. The apex is directed 
downward and the base or widest portion 


ipward at the root of the neck, merging 


Pr 
| 
| t I . a 
ty 
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with the shadow of the thyroid in the neck. 
The trachea is also practically always dis- 
placed. On the other hand, the thymus 
though triangular in shape, described by 
some authors as ‘keystone in shape,’ has 
its base directed downward and its apex 
upward, merging with the shadow of the 
heart, and fitting down over the base of the 
heart like a cap. Another differential point 
for the thymus is that it is encountered 
most often in voung children, and very 
rarely in adult life. 


Fic. 9. Same patient as in Figure 8, roentgenographed 
in the oblique position to demonstrate the position 
of the echinococcus cyst In the posterior mediastinum. 


Dermoid cyst and echinococcus cysts are 
rare conditions in the mediastinum. 
Though these cysts cast a definite, and at 
times a typical shadow, there are many 
other conditions which are more frequently 
responsible for this kind of shadow such as 
massive pulmonary tumor, encapsulated 


pleural effusion or interlobar collection of 


fluid. A fairly conclusive clinical history to 
substantiate the roentgen-ray findings is 
necessary before a 
dermoid cyst can be made, in view of the 
great rarity of this condition. Two points in 
the differential diagnosis which are of value 
are: (1) Dermoid cysts are always located 
anteriorly. (2) They are usually met within 
early life, especially at puberty when they 
often take on a rapid growth. 


roentgen diagnosis of 


Belden Janus 


Intrathoracic lymph nodes must next be 
considered. We have adopted the classifi- 
cation given by Wessler and Jaches in the 
section of their book dealing with this con- 
dition. This classification ts: 

1. Infectious adenopathies. 

2. Non-intectious. 

a) Glandular tumors. 
b) Lymphomata. 
Cc Hodgkin’s clisease. 
Ot the infectious adenopathies the acut 


type may be dismissed with a tew words. 


aneurysm of the eroding 


Large 
sternum and extending upward into the neck. T 


i. ditferent 


Fic. 10. aorta 


type of aneurysm causes no difficulty tn 
j 


diagnosis from mediastinal tumor. 

The bronchial undoubted 
enlarged as a result of acute pulmonary 
bronchial disease. For example, in pneu- 
monia the hilic detinite 
increased tn size and similarly after measle 
and pertussis we note such changes in the 
hilum. 

In children, it is well to bear tn mind tl 


nodes are 


shadows are 


+ 


the lymphatic system reacts very vigor- 
ously to acute infections, simulating 
intensity the enlargement of the gland 
seen in the glandular tuberculosis of infant 
and may even become so large as to resem- 
ble a tumor mass. 

The adenopathies resulting from chronic 
infections are of greater importance. [he 
statement that from the anatomical sense a 
normal lung root or hilum does not exist 
may be made without exaggeration. No 


& 


Vor. NIX, Now 1 


individual can the irritation and 
consequent glandular enlargement due to 


dust inhalation and the varlous bacterial 


CSC ape 


infections, especially tuberculosis. 

lhe interpretation ol enlarged 
elands in the hilum has given rise to more 
contusion than any other condition in the 
roentgenographic 
thorax. 


these 


examination Ol the 


It ts questionable, in adults at least, 
whether such enlarged lymph nodes have 
any bearing 


on the clinical picture. It is for 


Fic. ar Illustrates nother type of aneurysn Lt the 
aorta. [his type Is exceed nely diflicult of differs 
diagnosis from mediast tumor or even lung t 
It Is necessary to de end on the roentgel ic 
examinat 

this reason that a diagnosis of hilum tuber- 

culosis is not warranted. 

Ivmpbomata. Lymphatic and myelo- 


geneous leucemia trequently involve the 
bronchial and mediastinal lymph nodes 
along with the other glands in the body. 
The enlargement may take one of 
forms. It may be extreme and the tndivi- 
dual nodes grow enormously, producing the 
picture of a true mediastinal tumor or It 
may cause enlargement of the glands in the 
region of the pulmonary artery, with which 
they are easily the acute 
leucemias the changes be similar 
though more rapid. 

Hodgkin's presents 
which may be considered under four char- 


contused. In 


will 


disease features 
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acteristic types: (1) The first of these types 
appears as circumscribed isolated deposits 
in the lung. Their shadow is usually quite 
thin and the linear markings can be seen 
through them. They may be differentiated 
from pulmonary metastasis by their lack of 
perfectly circular outline and the fact that 
they are frequently grouped in lobulated 
masses. (2) Among the rare manifestations 
of Hodgkin’s disease from the roentgen 
standpoint are changes that resemble true 


mediastinal tumors especi of the lym- 


Fic. 12. lustrates another tvpe of aneurysm of the 

This tv pe is exceedingly difficult of differ- 

ential diagnosis from med even 

mor. It Is necessary to depend on the roent- 
Chnoscopic 


phosarcoma type. The enlarged glands are 
situated in the mediastinum but all evi- 
dence of the individual nodes is obliterated. 

3) Gradation of the type noted in the 
second class in which the mass or centrally 
placed lymph nodes extend into the lung 
and infiltrate the lung extensively. The out- 
line of the growth loses its sharp definition 
and shades off imperceptibly into the lung 
tissue. (4) This is the common and typical 
tvpe of the disease which is the tumefaction 
of the intrathoracic lymph nodes. They are 
homogeneous, well defined and the inten- 
sity of the shadow is faint. The outline of 
the individual nodes is often maintained 


> . 
— 
: 
‘ 


Webster \ 


whereas tuberculosis and anthracosis pro- 
duce smaller dense trregular shadows. 


Fic. 13. Illustrates a tumor of the thyroid and marked 


engorgement ot the superior vena Cava. 
| 
the roentgenogram were 


the findings at 


The shad- 


ows cast on duplicated 


exactly by 1utopsyv. 

Stimulated by the work of Drs. Lambert 
and Berry of New York, an attempt has 
been made to repeat their experiments and 
further to inject Opaque material into a 
body shortly after death attempting to fill 
the mediastinum before rigor mortis took 
place and to simulate as near as possible 
conditions during life. Their effort was to 
determine whether the spread of medias- 
tinal disease followed definite anatomical 
paths. 

Their conclusions are that the infections 
travel by definite paths which they divide 
into five different zones as tollows: 

1) Through the broad ligaments of the 
lungs beneath the visceral pleura and into 
the substance of the lung down the large 
branches of the bronchial tree. 

2) Posteriorly along the bodies of the 
vertebrae to the endothoracic fascia outside 
of the parietal pleura. 

(3) Upward into the fascial planes of the 
neck. 

4) Downward into the retroperitoneal! 
connective tissue. 

5) Anteriorly beneath the sternum 
outside the anterior pleural reflections. 
Exudates in zone one will give rise to roent- 


Belden 


ven-ray shadows often spoken of as root 
shadows, and exudates In zone two 


| 


large fluid collections which widen the nor- 
mal mediastinal shadow. 


Fic. 15. Illustrates the shadow seen in one type 
Hlodgkin’s disease of the mediastinal glands 
shows very beautifully the shading out of th 
margin of the shadow probably caused by the 
lying normal lung. 


We are unable either to prove or disproy ( 
the above statements because unavoidable 
circumstances have prevented the comple- 
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BY GEORGE W. HOLMES, 


Department of Roentgenology 


BOSTON, MAS 
NTISPASMODICS, particularly atro- 
i pine, have been widely used and 


generally accepted as a means of relaxing 
gastric and duodenal spasm. They are 
supposed to relax spasm of extrinsic 
origin and not to relax spasm of intrinsic 
origin. 

All spasm is probably transitory, and 
if the patient is examined on different days, 
the degree of deformity will vary and may 
disappe: ir entirely whether an antispasmo- 
dic is given or not, and whether a lesion is 
present not. Some superticial ulcers 
and early carcinomata present very little 
deformity other than that due to spasm. 

If the term spasm used to describe 
those deformities occurring in the stomach 
and duodenum which simulate 
lesion, 


or 


is 


an organic 
and the term pylorospasm to indi- 
cate a failure of the pylorus to open in the 
usual manner, the number of deformities 
found and attributed to spasm will diminish 
as our technique and knowledge improve. 
At the present time we see very few cases in 
which a deformity of the stomach or duode- 
num can be attributed wholly to spasm. 
When the subsequent history of the 
patient is considered, a diagnosis of defor- 
mity due to spasm has not infrequently to 
be changed to a diagnosis of deformity due 
to anorganic lesion. In 1914a case examined 
showed an annular deformity of the antrum 
which was not present at a second exami- 
nation after the use of atropine. One year 
later this patient had a well-developed 
carcinoma of the pylorus. A case showing a 
similar picture was operated upon and the 
surgeon was unable to make a diagnosis of 
an organic lesion even with the stomach 
mucosa exposed. section the 
involved area, however, showed definite 
evidence of cancer. More recently, a 
patient with a deformity of the duodenum 
which was not present at a second exami- 
nation after atropine, developed symptoms 
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of peritonitis while under medical 
ment for duodenal ulcer and at operation 
a small perforated ulcer of the duodenum 
was found. 

A review of the recent literature, particu 
larly the experimental work in physiolog: 
and phi cology , le: aves one in doubt 
to the reliability of atropine. It is supposed 
to relieve spasm by depressing the vas 
yet gastric peristalsis is but little if at all 
affected by complete vagotomy. It 
relax pylorospasm, although when used 
in the treatment of hyperchlorhyd: 
and pylorospasm the results have 
inconstant. A recent textbook on 
cology states that atropine 
the secretion of hydrochloric 
little no etlect on the 
movement. The nerve supply of the stomach 
is extremely complicated, and it is u alike 
that gastric movements can be controlled 
with constancy by any drug. In undertak- 
Ing this study we had hoped to present 
statistical data showing the results obtained 
with the various antispasmodics when 
used in cases of spasm both extrinsic and 
intrinsic, but the inconsistency of resu 
and difficulties in proving the diagn 
have made this impossible and we have had 
to rely on general observation 
data obtained in selected cases. 

As the movements and shape of the 
barium-filled stomach are constantly chang- 
ing, It Is necessary that observations | 
made immediately before and at the 
the drug becomes effective, otherwise 
change in 


tre 


iS 


1 


pharm i- 
diminishes 
acid, but ha 
normal gastri 


or 


ts 
OSIS 


a nd t he 


+ 


LIMe 


any 


appearance may be due to the 
time factor and not to the action of the 
drug. It is obvious that re-examination of 


the patient after saturation with atropine 


would be of little value in a study of this 
kind. 
We are indebted to Dr. Joseph C. Aub 


for the suggestion that the antispasmodic 
properties of the nitrites might make 
, Montre 


them 


il, Canada, Sept. 20 
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of value in roentgen examinations of the esophageal outline was smooth throughout, 
alimentary canal. with slight dilatation above the constric- 
In IQI2 experime nts were carried out by tion. No amyl nitrite was at h ind, and it 
Hirschtelder, Arnson, et al.,! to determine took some seven or eight minutes to pro- 
vhether the action of f witvites in lead colic cure it from the pharmacy. During this 
might not be due to the relaxation of period the lower third of the esophagus 
ntestinal spasm. The movements of the remained filled with the barium. After a 
ntestines were observed by an Ine lous lew inhalations ol the drug, the constric- 
device which consisted of a glass window _ tion relaxed and the barium flowed quickly 
sutured into the abdominal wall of a rabbit. and freely into the stomach. The experi- 
lhe Injection of acetate of lead « 1used tne ment was repeated on the lOlWOWINE day 
mmediate onset of intense peristalts with the same result 
movements. These were inhibited by the Subsequently, another case of cardio- 
thalation of amyl nit: it oe by a drop | spasm with a fifteen-vear histor. ot dvs- 
utrogiyvcerine on the ton ue. O01 ) ¢ phagia showed no relaxation altel amyl 
injection of sodium nitrite. The effect of nitrite was given. This patient was also 
the two torme! drugs was most marked, clven atropine, and « clun t! ivenously 
the etlect of the latter more prolo ed. but without change e in the detorm LY. 
\t ropine, either locally Or Intravenously, lhree castric uicer cases which pres¢ nted 
ilso inhibited peristalsis. [he same pher m- a definite Incisura on tne greater curvature 
ena were manifest when peristals S Was Opposite the lesion showed no re laxation 
yrought ibout by the local applicat mn ol ot the spasm aiter amy! nitrite. Neither 
heat, or by direct faradization of the r was there any change in the deformities 
lexus. The results were “‘uniform, sudden resulting from carcinoma of the stomach. 
ind striking.” [he results in 4 cases of pvlorospasm, 
lhe technique Ol .dministrat O S presumably of extrinsi ISIN, have been 
simple. During the course of the usual most disappointing. In no case could the 
roentgenoscopic examination, the patient sphincter be relaxed by amyl _ nitrite, 
s placed recumbent on the horizontal although a brief and complete cessation of 
table, one or two “pearls”? are crushed in peristalsis was always observed. Indeed, 
1 wad of gauze, and the fumes inhaled. this effect on peristaltic movements appears 
In a few moments the subject usually to be the most striking action of the drug 
complains OI a throbbing in the temple F on the alimentary can 
slight dizz ness, and awarm flushed lee lins | ioht cases presel tins rat rormities typi- 
lhe particul ir part ol the istrointest cal ol duodenal ulcer remained unc hanged. 
tract under consideration should be care- Detormities of the colon resulting from 
fully observed at tnis time, for! the etlects ( urcinoma were unattected. However, it is 
of amyl nitrite are very transitory. There in the examination of the colon that amvl 
ire no untoward results to be expected. nitrite 1s of definite and practl alue 
[he only precaution necessary is that the We are constantly encountering a tvpe of 
vatient be prone betore arts drug is ad - colon which, although not organically dis- 
istered. Two of our cases fainted when the eased, Is very irritable and diflicult to fill, 
fumes were inhaled while standing. and frequently presents areas Oot spasm 
lhe lirst patie nt was a woman of thirty- which are very cConiu One or two 
live who tor several ed pear rls”’ of | nitrite WI almost Invari- 
of difficulty in swallowing. She presented ably relax these colons and permit a rapid 
detinite fullness in the neck, and clinically and normal filling 
the possibility of a substernal thyroid was We began using amyl nitrite as a routine 
considered. No obstruction to the barium instead atropine in our clinic early in 
1eal was noted, however, until it had 1927. Since then we have employed it in 
reached the extreme lower end of the esoph- over 100 examinations. There have been no 
agus. Here it was held up by a definite ill effects and the results, while not all 
constriction, and trickled very slowly and that could be desired, have been as good 


ntermittently into the stomach [he as when atropine was used. Its effect on 
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spasm is uncertain, but the same can be 
said of atropine. The discomfort of the 
patient is decidedly less, and repeated 


examinations are usually unnecessary. 


SUMMARY 


1. Animal experimentation has shown 
that amyl nitrite and atropine are similar 
in their antispasmodic action on the 
trointestinal tract. The gee of 
amyl nitrite Is simple, and offers an adva 
tage over atropine in making re-examin: 
tion unnecessary. 


2. Spasm produced by intrinsic lesions of 


the alimentary tract ts ; apparently unal- 
tered. In this respect the action of amv! 
nitrite coincides with that usually attrib- 


uted to atropine. 

The failure to relax pylorospasm has 
been dis: ippointing. We are of the opinion 
that atropine of little value in 
these cases since we are unable to test its 
immediate effect, and subsequent examina- 
tion without the administration of 
spasmodics of any kind frequently shows a 
complete disappearance of the spasm. 

4. In practically all cases there has been 
ot peristalsis following the 


IS 


anti- 


a cessation 


use of amyl nitrite. 

5. We have found amyl nitrite useful in 
the examination of the irritable spastic 
type ol colon. 


6. We believe that all antispasmodics 
are unreliable in their effect upon the 
stomach and duodenum, and that thei 
value in diagnosis has been over-estimated. 
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ABSTRACT Ol 


DISCUSSION 


Dr. A. B. Moore, Rochester, M 
stated his belief that spasm of the ston 
of the duodenum due to extrinsk 
relatively rare. He believes that fi 
other mental conditions are very 
elements in producing spasm in the 
intestinal tract, and that it Is qu 
that the relaxation of spasm after the 
tration of belladonna may not be d 
action of the drug so much as to the 
the patient is not frightened at tl 
examination. He had never been abl 
about relaxation of spasm by the adn 
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mental con 
upon the gastrointest 

Dr. HoL_mes 
S¢ nting this paper was 
attention to tl 


| 
other 


ClOSI 


to call l@ use of a ne 
nodic, and second I wanted to cal 
to the fact that antispasmodics at 
reliable as Is generally believed. That 
have a patient with a spasm yen 
yatient atropine and the spasm doe 
appear, it is rather generally accept 
there is a lesion of the stomach, and 
disappear, it is almost certain that tl 


has no lesion of the ste 
not accept that asad 
cver, 


gainst repeated exar 


about gastrointestinal examina 
more we want to repeat 
to repeat if everything 
where conditions are not normal, we do 


In the 


antispasmodics In care 
and Dr. 
York also emphasized the effect 
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mgnostic critertl 
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TABLI 


Machine: 

Acme International 
Kelley-Koett 
Standard 

Veifa 

Victor 


| rom: 


and U. 


Acme International \-ray Company 
t Manufacturing 
Standard X-ray Company, 
Veifa Works, 
Victor X-ray orporation, ¢ hicago, III. 


Kelley-Koet 


Portmann 


hic iZzo, 
Company, Covington, Ky. 
Chicago, Ill. Q 
sermany 


Frankfort, 


Waite & Bartlett Waite & Bartlett Manufacturing Co., Long Island Cit) 
N. ¥. 
Wappler \W ippler Llectric Co., Long Island 
Machines of various makes ) 
Potal number of machines tested 


to casual 
though the latter, 
better than no calibra- 


the radiologist Is preferable 
periodic calibrations, 
of course, are 
tion at all. 


Ill. DOSAGE BY IONIZATION 


The radiologist will inquire as to which 
instrument and which method of calibra- 
tion are to be preferred. We do not intend 
to enter Into a discussion of methods and 
theories of dosage since they have so fre- 
quently been described in detail. It is 
a recognized fact that at present the air 
ionization method is to be preferred to all 
other procedures and that there are many 
excellent reasons for this preference. The 
air 1lonization method may be used over 
the whole range of wave lengths employed 
in radium and roentgen-ray therapy, even 


down to the oversoft “orenz rays” ot 


about 2 Angstrém. Under certain condi- 
tions ionization in air runs parallel to 
many known biological and chemical 


reactions. The absolute dosage unit based 
upon this ionization method is the well- 
known and accepted “electrostatic”’ or 
‘roentgen unit” or “R_ unit,”” and its 
usefulness has been repeatedly discussed. 
It is unfortunate that in this country 
there has never been a recognized stand- 
ardization laboratory properly equipped to 
define the standard unit experimentally, 
to which laboratory the radiologist might 
send his dosage instrument for calibration 
in this standard unit; nor is there at present 
on the American market a_ dosimeter 
which is at once practical, easy to handle, 
and satisfactorily calibrated in “Rr” units. 
IV. EXPERIMENTAL 


DEFINITION OF THI 
R’’ UNIT BY MEANS OF THE LARGI 
\IR CHAMBER 


In the following paragraphs we shall 
describe the research which we have under- 


taken in an effort to overcome 
the existing difliculties 
the practical measurement of roentgen- 
ray doses. 


ot 


asst crated 


In the first place we have re-establ 
the experimental detinition of the “‘elec- 


trostatic”’ or “R”’ unit by two methods: 
First, by means of the well-known large 
air tonization chamber; and second, by 


means of the “‘air wall chamber’? method 
of Fricke and Glasser.'! Details of the 
struction of the chamber have 
been frequently given but we wish to 
present our apparatus in order to empha- 
size a few dithiculties and errors which are 
often encountered, the 
which has not been sufliciently 
Figure 1 is a diagram which shows the 
construction of our standard system. [his 
air chamber which was designed pring ip- 
ally in our laboratory by Hu 70 Fricke 
been described elsewhere.? In its present 
form the outside dimensions of the cham- 
ber are 14 X 22 X 32 cm. It ts built of 
sheet brass and IS sufliciently protected 
against stray radiation by lhe 
inside of the chamber is painted with a 
graphite shellac mixture. The 
electrode E, surtace ol 
At a distance of 0.35 mm. from this elec- 
trode there are two guard electrodes 1 
with a surface of 11 X 20 cm. each. 
The effective length of the measuring 
electrode, therefore, is 5.02 cm.) The 
opposite electrode E; has a_surtace of 
26.98 A 20 cm. The connections to the 
plates are insulated with amber (for 1 
and bakelite (for E. and 1 The distance 
between Ey | 


large air 


Importance of 


stre ssed. 


nas 


lead. 


measuring 


has a 1.953 cm. 


and E3 1s 10 em. for all our 
standard measurements. We shall see later 
that this distance ts suflicient to include 
all the tons which are created by the radia- 
tion which enters the chamber. The cham- 


ber is constructed so that the roentgen-ray 


peam Dass through It vert 


Only those tons which a 


volume at the center of the chamb« 
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tial if certain errors in the determination of 


tne standard R unlit are to be a oided. 


re A. Determination of the Volt Sensitivity 


measured, lhe Volume which conta tne of the \fleasuring Ovstem. 
measured tons Is equivalent to tl Ol lhe measuring electrode | of the air 
this ftrustum of a cone, the dimens! | ch imber Is connected to a oO d leaf « lectro- 
which are given by the area of the - scope M by means of a connection z, 125 
yhragm Dz, the etlective leneth ot the cm. In leneth. Che insulation WItnin this 
measuring electrode FE 1, ind the connection IS of ambe! ind cereslil which 
distance of the center of the toniz insulates the system pertectly. Phe cham- 
chamber. It IS a Wel -known fact th tne Del and electroscope S tem are completely 
umber of tons withu this volume 
replaced by the number of tons forme j 
( vlinder the base of Which Is identi I 
the diaphragm opening Dz; ind it ne D 
equal to the lengtl ot the etlect ( - 

1g electrode Ej, the erect e - G 
tance bein the Sani s the focal « ( B. 
to D lhe diamete the diaphi ) 
iS & mm.: the effective length Ol B D 

een Ive 4.02 V, 
the irradiated lume tre 
the dia IS 2.52 c.c The d ) B V D 
D IS mol ted O ead De S 
length, so that second I D 
diaphra m eda ( ot entel the - 
tion chamber \ I I pe M 

it the Opposite end where ne roe - p 
ray bean leaves ne ONnIZation Cl A F 
Dipe Carriles mirror Op, wh - LJ G 
mits accurate sighting of the fo F 
through the whole apparat 


When maku measuremel! 


in alr Chamber not only must all the 


tion trom the tocal spot enter the cl 
but it is just as essential that th 
radiation should be the only radiat 
enters the cham ¢ d that Ly 


the stem ol the target or trom al 


parts of the tube or tube h Ider 
other S¢ ittered rad ) Snoul¢ 
cluded: therefore 1 system ol diap! 
D D D; — D; and p; must be « 
selected. D 1S a diaphragm of tead 


with an openin CM. in di imetel 
is placed at a distance of only 4 cn 
the roentgen-ray tube. Is a square 
CR, in the leaded Standar 
shield which surrounds the tube complete 
D is the entrance diaphragm of the ch 


which IS covered with Lioo mim. Ce 
toil. D, and D;, tne diaphragms 


See later that all these diaphragms are 


ie, lhe electroscope System IS CI 


~ 0 5 W 
Cm 


Se 

- enclosed in crounded metal tubes and 

1S housings. The SENSItIVItyV ol the electro- 

scope can be changed by moving the 

el srounded plate P, and vestigation 


Ve divisions 
mM Ol the scale corresponded tO 22.5 volts. 
arged to 
De minus 180 volts by the B-battery, Bo. 


s was usually adjusted so that 


\iinus 23.5 VOits irom the battery B,; can 
Cl be added to this potential bi closing 
id switch s;. In this way by simply closing 


the this switch (s,;) the sensitivity of the 
chamber are 2.5 cm. tn diameter. We sha 


| Instrument can be constantly controlled 
n- for the scale divisions under observation. 


the Standard: 
| 
| 
| | 
[ 
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50 

In ordet to facilitate the reading ot the 
first divisions, minus 12 volts from battery 
B; may 


be added by means of switch s 


thus charging the instrument still more. 
\ high ohm resistance is connected in 
series with the batteries and the vold 
leat. The leaf can be connected to the 


batteries by means of a small switch a. A 
voltage of minus 192 volts Is connected 
to the two vuard electrodes | 


180 plus one-half 


1.e., minus 
the potential 


volts 


© 
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34567869 OW 23 4 IS 6 


DISTANCE OF ELECTRODES IN Cm 


o 12 19 20 


over which the discharge of the five divi- 
sions takes place. The plate E3 is charged 
to a potential of plus 1300 volts, which is 
furnished by a pD.c. generator H. The 
potential of the test battery B, is controlled 
by a Weston precision voltmeter, model 1. 
The tension of the batteries Bo and B; and 
that of the p.c. generator are measured 
by technical voltmeters, Weston 

B. Determination of the Capacity of the 
\leasuring Svstem. 


| 
model 


he capacity of the measuring system 
can be increased by connecting to it the 
condenser c. This is important 
when high radiation intensities are to be 
measured. The total capacity of the sys- 
tem is observed before each standardiza- 
tion measurement by means of a capacity 
bridge—type 216 of the General 
Corporation, with a 
condenser 


ceresin 


Radio 
precision standard 
type 222 of the General Radio 
Corporation. The capacity of our electro- 
scope chamber system is usually 94.3 c.c. 
without the additional condenser c, and 
1320 ¢c.c. when this condenser is added. 


Ve 
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\ir pressure and temperature readi 

made on instruments. of 
accuracy, and when necessary, corrections 
for the density of the air 


are Sullicient 


are made. 


C. Distance between Electrodes in_ the 
Air Chamber. 

A tew important features of such ; 
standard air chamber must be mentioned 


before we may discuss the accuracy of 
determinations of the 
As we have already 


Oul 
standard 
stated, the distance 


NOLLVZINO! 


200 560 490 500 600 700 800 900 1480 1668 790 1900 2000 


VOLT 


between the plates in the chamber must 
be large enough to include all the ns 
which are formed by the 
test this we have varied 
between the plates from 2 


radiation. O 
the distance 
to 160 cm. i 
procedure which the particular constr 
tion of our chamber makes possible 
ionization produced in the chamber for 
ditlerent distances between the plate S 
measured when using a beam of hard 
roentgen rays produced at 200 ky. with 
0.75 mm. Cu filter. 
for these conditions a distance of 
cm, more between the two plates Is 
sutlicient to permit all the tons which are 
formed to be tncluded for measurement 
Air chambers with shorter distances that 
8 cm. between the electrodes 
factory for standard measurements 1 
hard rays used. The distance used 
our standardization measurements Is usu- 
ally 10 cm. 

D. Saturation Current. 

It well known that with 
arrangement of the ionization 
exact data may be obtained only 


Figure 2 shows that 


or 


are unsatis- 


are 


Is sucn 


appal it 


uS 


there 


R unit. 


— 

s 5 

it 


\ The Standardizat ol 
s suftlicient potent between the elec- 
trodes to produce 1 saturation current 
vhen the measurements are made; In 
ther words, all Ions must be ired 
vefore the V are able to recombine. Wet ¢ 


made numerous tests to determine the 


potential necessary to produce a satu on 
unde adillerent 


[he 


Our Chambel 
conditions of 


current In 


radiation. 


results 
test made as just described with hard 
roentgen ravs and ust different potent 
it the electrodes, Is given in. Figure a 
From this curve it may be seen th 
saturation current is produced when the 
yotential difference between the piate is 
ibout L100 Or more volts. Since I 1 
experiments the potential dittere Ce IS 
ilwavs 1700 volts the requirements for ; 
saturation current our air chamber re 


fulfilled. 
FE. Diaphragm Oustem of the Au ( Im- 


her 


We have previously called speci t - 
tion to the requirement that all the radia- 
tion trom the LOG spot, an only this 
radiation must enter the air chamber. To 
test Oul diaphragm system In this respect 
we made pinhole camera pictures of the 


focal spots directly within our alr cnambe! 


replac ing the diaphragm D; by a pinhole 


diaphragm the diameter 


Ol which iS 


only 0.5 mm. The picture of the fos 
spot ol 
in this W 
1a, and that of the focal 


Our experimental tul 


»btained 


Spot 


nm our taboratory Is shown 11) Figure 


In LO 


occur if the precautio 1 of using the 
diaphragms is not t Ken, we lirst put ¢ 
pinhole at the site of Dia, a direc t 
the Opening ol the chambet whic 
responds to the Opening Of most ¢ 
Ll chambers which are at present | ise. 
With all our other diaphragms in place 
the picture of the foc spot Is show 

Figure ga. If, however, we remove he 
diaphragm D which IS close to the tube 
the picture of the focal spot (Fig. 46 
shows that a great deal of the stem 1 la- 
tion enters the chamber. If the ter- 


mediate diaphragm D IS uso omitted 
still more of the stem 


the chamber, as illustrated in Fieure 


a ¢ oolidge therapy tube which was 


IS shown in oure 


radiation enters 


Dose 


he Roentgen-Ray 51 


Heretofore these conditi 


Ve not 
‘ 
cenerally been taken into consideration In 


making standard me urements but they 


ire Of the oreatest practical Importance. 
Using rays of a medium penetration we 
measured the tonization in the chamber 


under the different cond tions just de scribed 


and found that the ratio of th I diation 


( 
intensity for screening Fig. id as 
compared with insuflicient screening Fig. 
{0 with bad screenin; Fig. 40 sas I to 


difte rences 


1.09 Is to 1.2 


may 

therefore easily occur ever 1 standard 

measurements and with each standard 


| 
careful consideration must be 
proper 


avoided. 


Instrument 
given to 
may be 


screening 
Phe 

arrangement, as illustrated in 

is found to be I 


so that errors 
in our 

Figure I, 
sufficient for standardiza- 
Since the stem radiation 
is softer than the direct radi ition, the ratio 
the 
This point 


Importance to 


screening In 


n purposes. 


+ 


ust o1ven ol changes with 
imount of filtration emploved. 
is ot sutticient 


require 
further 


report of which will be 


study, a 
made in the neal 


i yperimential 


Calculation and Accu- 
racv of the R untl. 
o1ven rad CONACITIONS the 


dose which ts effective at the site of the 


diaphragm D In R units per minute Is 


calculated by the well-known formula 
it 18°c. and 760 mm. H: 

( \ H0 

300 x VO t 
where ( IS the capacity ot the whole 
measuring system tne volt- 
sensitivity of the svstem in volts, vol the 
etfective air volume In c.c. and t the time 


seconds. 
ire thus 
unit Is 
[he reasons for this 


ol discharge ol the electroscope 
lhe accuracy with which we 
able to measure the roentgen 


bette! than Der 


a b = d. 
| 
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possible error are that the accuracy with 
which the air volume may be calculated 
is within about 0.5 per cent; that the deter- 
mination of the sensitivity is about 1 per 
cent; that of the capacity measurement 
is about 0.5 per cent; and that of other 
factors such as reading of the scale, fluctua- 
tion of voltage and current at the roentgen- 
rav tube may be considered as about 0.5 
per cent. The average accuracy of the 


electrostatic unit as determined tn our 
a b c a e 
ric. 
standardization laboratory thus lies 


between 1 and 2 per cent. (This re-estab- 
lished R unit ts tdentical with the electro- 
static unit which we have used since 1922. 
It was first presented to the Central 
Section of the American Roentgen Society 
at the meeting in Louisville, 
1923. 

We believe that, at the present time, 
if the conditions and precautions above 
mentioned are observed, the large air 
chamber is the most suitable apparatus 
for determining the standard Rr unit. 
We feel that the air pressure chamber as 
advocated by Behnken tn Germany offers 
no advantage over the air chamber which 
we use and that the Behnken chamber 
has the disadvantage of introducing added 
complications without giving 
accuracy. 


February, 


greater 


V. AIR WALL CHAMBER 


The other procedure for defining the 
standard R unit was first presented by 
Fricke and Glasser! in 1925 and was 
described in detail at that time. By this 
method instead of the air ionization cham- 
ber we use a small ionization chamber 
with a volume of 1 c.c., the walls of which 
have an effective atomic number equal to 


U. V. 
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that of atmospheric air, Le., 7.69. We have 
demonstrated that this chamber will giv: 


the dose directly in R units when. the 
electrical constants, volt sensitivity and 
capacity, of the measuring apparatus are 


once established. Originally we used cham- 
bers of certain combinations of salts or of 
a mixture of graphite and magnesium. [hi 
former are not rugged enough to be prac- 
tical, and the latter have not remained 
constant over a period of four years, this 
probably being due to oxidation of the 
magnesium. We now are using successtu 

a pure graphite chamber with an alumi 

electrode. This chamber can be attached 


by a universal adapter to the end of th 
electroscope tubing tn place of the large 
air chamber shown in Figure 1. Measure- 
ments are made in the same manne 
that described above for the lara 


chamber. Figure 5 shows roentgenog! 


which we use in our laboratory. In Figure 
sa and b are shown our present standard 
chambers which fulfill the requirements 
for an ideal standard small chamber (sec 
Kalkbrenner and Wiistner,*® for instance 
These chambers are free from any “direc- 
tional effect”’ and because of the extreme 
small area of the amber insulator 
carries the electrode the electrical field 
distribution inside the chamber is almost 
ideal. Since variation of 
produces no effects, these chambers ar 
suitable for the definition of the standard 
R unit which they register over the entire 
range of the wave lengths 
employed in radium and roentgen therap 
There certain difliculttes in the con- 
struction of these chambers, since the vei 
purest materials are required and _ theses 
are most diflicult to obtain (see 
and Jaeger’). We are still continuing 
investigations of this type of tonizatio 
chamber, since It has distinct advantages 
over the large air chamber, a fact which 
has recently been emphasized by Glocke: 
and Kaupp,® Behnken and Jaeger,' and 
others.® 

In Figure jc is shown the tonization 
chamber of the dosimeter* which we us¢ 
on the patient during treatment tor prac- 
tical measurements of dosage. This cham- 
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Sit Dos nee Sie me Ber 
Sol lonto¢ ntimete et, | 
St a d lon q 1 neter Stand d X- 
Wu | Ko« ad St 
or in one of the substations of this govern- 


ment institution. The six imported Solo- 
mon iontoquantimeters were calibrated 
in Solomon’s roentgen unit by the manu- 
facturer of the instruments. The seven 
instruments calibrated in German R 
units did not agree satisfactorily 
themselves,° 


among 
the average deviations being 

13.5 per cent. As far as can be deter- 
mined from these average values, there 
is at present a difference of approximately 
per cent between the German R unit 
our own R unit, the German unit 

the larger. Since the average 
accuracy of Behnken’s determination of 
the unit as well as that of our unit 
between 2 and 3 per cent we must con- 
clude that the transfer of the unit from 


50 
and 
being 


IS 


one country to the other has not been 
satisfactorily accomplished with the 
instruments at our command.* We are 


continuing to Investigate the discrepan- 
cies between the German R unit and our 
own, and hope that a complete agreement 
will be reached when Dr. Behnken from 


the Phystkalisch-Technische Reichsan- 
stalt visits our laboratory tn the near 
future. The results of this conference will 
be reported at a later date. 


As already mentioned, the comparison 
of the French Solomon roentgen unit as 


shown by the six instruments gave more 
consistent results. We found that on the 


average 2.1 French roentgen units were 
equivalent to one of our units. The 
average variation of the units in the six 
\ W 
‘ p G 
B 
of the (¢ R 


Solomon lontoquantimeters 
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SUGGESTION 
THI 


FOR 


DIFFERENT 


Of ROENTG 


EIN 


As has been suggested many ti 


very desirable that the French roente 
the German roentgen, and our own roent- 


ven units should agree and it is hoped tt 
this will be brought about in the 


future. 


Ol 


A slight 


Solomon’s unit 


must be 


Very rie 


change in the det 


made In ordel 


to correlate the French unit with the elec- 


trostatic unit. The chamber tn Solomon’s 
instrument should be of the air wall type 
and the distance of the standard radiun 
preparation must be changed. Accord 


to the results of our measurements, 


we shall report in detail at a later « yee, 
the distance of the radium preparat 

the Solomon definition of his roentge: 
unit should be changed from 2 cm. to 1.2 
cm. in order to make his unit equivalent 
to the electrostatic roentgen unit. n 
other words, the two units are identi f 
the Solomon definition of his roentg: 

reads as follows: “The absolute unit of 
the roentgen-ray dose is that intensit Ol 
the radiation which produces the mie 
amount of tonization pel second 


produced by I 


ol 


radium element 


filtered with 0.5 mm. platinum at a dis- 


tance ol 


1.37 cm. from the air wall toniza- 
tion chamber. The quantity of 1 


is found by multiplying the time ot applica- 
tron by the radiation intensity expresse 


In 


Rk per second.” By making this change 
the Solomon definition we would arrive 


a definition of the R unit 


internationally adopted 
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PRACTICAL INSTRUMENTS, CALI ED the condenser 1s part ost, the amount 
IN R UNITS Ol the tos dependt upon the quantity 


We wish to cde ripe certall nsti t of radiation. Atter irradiation tor a spect- 
ril 


t ¢ t re of ) ite Lime the IONIZAtIO Cl a} ection IS 

\¢ the measurement of do ( \ remo ed ind ety I CO ected to the elec- 
trument wl ch owe desione | troscope. Ihe dose In the pecitied 
hich promises to be tistact time is manttested by the diminuttor of the 
bus | CIO LOS COT tructed electrical charge Of th conde! indi- 


LOr\ Ol tl le electrometer. 
\lechanica lens eerins Department ot \t this time we do not ntend to describe 


ment SINCE ve have OT suflicient experl- 
ntal data but VW ¢ ce SiT¢ to ntion the 
trument Decause mplicity as a 

ctical dosa trument 
An instrument designed from our orig- 
dosimetet whicl e uUusé dat mn our 
therapy department ts shown in Figure 
It consists of a sti o electrometer con- 


ected DV a Well-INSU ted, arti flexible 
CADIE a sn MIZATION chamber 


hich 1s 1 ce. In volume (illustrated in 


somewhat sin the trimment Fig. 5C). lhe electrometer IS cn reed by 
n ins tat char r which is 
( itt ind Sievert yut Nas W ICE ¢ CANS OF aA SUALIC CM IS INCOI 
| ] 
usetulne ts essent 4 rated In the instrumye ind WOrksS very 
is tui ) SS \ 
) ts ray 1 t tistactol \ e the dose on each 
117 ( 
Se] ttached tri? elect ‘ ) en ind re n this 
method ot nis trument | as we th the ecuracy 
< + | | | 4 ] 
e measurement { he with which the rad m dosage Ss deter- 
lenser and tonization chambe ».. mined. The instrument ts calibrated in R 
s connected with the electrometet the iInits DY airect comp On WITI ne large 
trument is charged to KNOW! t { r chamber. As discussed pre uusly the 
} SECTION 1< tne ted try mization this CT) MOC! most inde- 
nt + +} 
electrometer and the to ration cl endent of the ( ( cé iF 3s 
| | t t nat 
placed 1 the Weld ol radi tion, ructed ol ( ( ( terial 
stance on a vatient Thus 1 lhe discharge time civen number ol 
On the s e is n seconds 
takes place In the smatl chamber a P 
W ( 
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TABLE 11 
It Half-valuc Average Roentgen Roentger Lervthe | 
Ky Ma Nin in Mim Wave Min. Min. on Dose 
Cu Lengt in Atr Patient RK | 
0.023 0.60 SI 1O2 
Qo I 0.052 o. 4 21 28 
140 0.035 150 18s 
140 A| 0.170 0.30 23 
200 Ss oO. 4 Cu » 16 Is 
and divided into the constant obtained IX. DETERMINATION OF RADIATIO* 
by calibration with the air chamber. We QUALITY 
1 obtar er ot ni CT 
thus tain the number of R units pr \t present the radiation qualit 


minute for the radiation in use. For our 
instrument, for instance, this constant Is 
-40 for hard rays of about 0.15 Angstrém. 
tor 
irradiation condition is measured we 
have at the site of the chamber a dose ot 
24.7 R min. If for these same conditions 
the erythema dose is known to be [300 
units, the time required to 
ervthema dose would be 
Che formula is as follows: 


Thus if the discharge time of 30 sec. 
any 


reach an 
52!5 minutes. 


‘ 
X(R per min. 
Disch T in seconds 
. lime for ervthema dose in min. 


In order to check the working condition 
of this dosimeter it is calibrated from time 
to time by a radium standard. A radium 
standard is placed in the electroscope at 
a place provided for it. The discharge 
time of the electroscope is taken and must 
be invariable for that particular radium 
standard. Any variation from the normal 
time usually indicates that some mechani- 
cal difficulty has developed. If no mechani- 
cal difficulty is found to exist the trouble 
may be due toatmospheric conditions which 
have influenced the insulation and conduc- 
tivity so that for that time the roentgen- 
ray dosage must be changed accordinely 
to contorm with the variation shown by 
the radium standard discharge time. 

In Table 111 we have collected a few data 
from practical measurements made with 
our therapy machine to illustrate the doses 
used. 


measured in our laboratory and tre 
room ts indicated by the half-valuc 
ol in addition to the factor 
voltage filtration. We tr 
these half-value lavers into average 
length values in order to make comp 
with data given in the literature. Ung 


ypper 


and 


quality are satisfactory only if suflict 


filtration is used to make the roentgen-! 


homogeneous 
Holthusen and 
None of the absorption measurement 
entirely satisfactory for unfiltered inho 
seneous bundles and a total 
curve should accompany and indic ite 
quality by half-value layer, effective 
length, average wave length, etc. To 
the confusion that exists at the present t 


beam practically 
instance, 


see. 


Gollwitze I 


abso! 


Ll 


it would be of great advantage if the rad 


logists would agree on the adoption Ors 
indication of quality. 


RELATION OF THE BIOLOGICAL TO 
PHYSICAI EFFECTS RAYS O} 
DIFFERENT WAVE LENGTHS 


One word must be added here in re; 


to the clinical and biological 


rays of different wave lengths. Up to 1 


present time experience’ Indi¢ 


that the findings of Glasser and Me 


and others on the dependence of the 


effect on the radiation quality are cor! 


only when large areas are treated. 


small areas of skin, such as were used 
the recent experiments of Determann, 


Jacobi and Holthusen,'* there 


IS 


dependence upon the radiation qual 


tionably all these terms for the radiatto 
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con initv, eacl yutcher, lor instance WO te knowledge olf their ¢ 
h e scales ol ditlerent type, nd weights sources OL possibie error, et 
Ot his Oo 1 CHOOSING. Hle could s« meat on t Ss not possessed vy the Cl ( 
' 
DASIS, Ant S customers Would soon tearn | \ ho cannot be expected to | ( 
to orde! ron him. dissatistied custome training in physics lLurthermore 
Would e to learn another butcher's syste ether the radiologist who thie 
ol weights nad prices Delore patroniz t! ning shout spend t 
Assu vo lso that scales were hard to get ure phvsic the VO! 
and required special training on the mirt ol me, theretore, Sate! ( 
the iser, a housewile could not determine Cal to hay en-! 14 
rea where she would eet the best nade by a phvsicist 
since she would have no simple way ol com- Phe necess Lor MAKING 
paring prices Io! the same amount na easurements in the Clinic 
of meat two wavs: (1) The radiologist she 
Asice iron the usual to duplicate Or Control ro tue - 
people to on nvtl ng, It wouk Sown department at (2 
simple matter to set up a standard of Weight rr ye to compare doses I ( 
to be used ) every merchant n tow It ose ol tnothel CLINI Lhe 
Wo i be only necessary to select piece O standard units comes In oO 
brass Or nstance Keep it n CONV ent CASE According the univers 
place, and agree that everything sold by we t ctu use of certain roentgen-! 
shou expressed in terms of this unit ts will not influence dire 
Other pieces of brass of equal weight co D4 I radiologist I his own clu 
distr yuted to different merchants to ( iS¢ owever, the co ) 
is Secon I standards In case ot S sort vorKk With t t ot other ¢ 
the size of the t, the mate! to bx S¢ S vel 
The St ( Vel? et Would SUD TC Now the adopt thre 
to tenet CUISCUSSIONS, these ftactors re I inits IS t SIM 
re TIVE rrele nt. doses thes iInits Is not 
Since we e assumed that in our! otheti- difficulties of roc measure 
cal community, scales and b nees are ot tioned OVE \ccording { 
SII rik na re nstruments, the yrobien | ( vork reported »\ | 
Dene ts ol the idoption ol na Portn vel yort 
cannot del ed unti! s¢ es possessing the connection | ( e foul ert 
Clesire re sites are developer S part o ot error in roentgen-! ie r 
the robiem cannot solved simp ) hare rchambers W ot 
frien discussions, Dut requires experimenta- sized Dbelore na e const te 
tio sooner OF iter we vould have go strument tor practical ort 
spring ) neces, can yalances, ste destrable features. 
Cic., I ve would know the merits nd de- W he roentgen-! init 
merits of each. We could then adopt cert re adopts oli iv, the CCCS 
tvpe to Ke comparisons with our star ra, ents W re Kept t the Burt ( 
and to yrate all the others. Wash neto! It Vill 
Without repeating the ¢ CUSS one to ( S nstrument 
for the e ol roentgen Ss ent there Perhap even JOS 
th t the cde tion ol unit ol ntensit sure 1 ot Standards to pro ae t 
qu tit relativel simple matter ( ( s who can make the neces 
re s the at eclopment o1as t nents citterent I ciolos ( 
Iring Strument which can used ) t e to time. Th as pre t 
the radiologist to express roentgen doses esirabl Hlowever, on account « 
terms ot the dopted unit The prol m Is distances in this country, It Is 1 
rendere erv difficult by the fact that the to have several properly equippe 
amount of energ iwatlable In a roentgen-! conveniently located, which cat 
beam Is ver\ small, ind that theretore ver rdization stations under the 
sensitive nd delicate instruments must be viston of the Bureau of Standards. 
used for he measurement ol roentgen rays. ind Dr. Portmann have shown | 
This is an inherent difficulty which will be be done at the Cleveland Clini 


to overcome. 
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sive us a little idea of what constituted 


the varving factors in those machines—whethet 


due to ditference in type, whether due to 


ditference installation, whether to 
ditlerence in the care of machines and the 
question of leakage, or whether it was due to 


could 


inherent variations in the tubes emploved 
Dr. G. W. C. Kaye, Teddington, England. 
Most of us, I think, regret that events have 
shown that up to now there Is a marked 
disagreement between the French, German 
and American units of roentgen-ray intensity. 
If this question can be solved at the meeting 
International 

Congress will have justified itself. Dr. Glasser’s 
contribution is calculated to further that end. 


| am, however, in sympathy with the view 


at Stockholm next vear, as we hope it will, then 


on that score alone the Secon 


that this problem of standardization is one 
for the physical laboratory and not tor the 
medical worker, who should not be asked to 
arm himself with elaborate physical Instru- 
ments. | was in Germany last vear and it 
seemed to me that some of the dosage Instru- 
ments that were being put forward were mucl 
LOO ¢ xpensive and formidable lor a busy roent- 
gen-ray worker to be bothered with. The 
right way ts, I think, as Dr. Pfahler suggested, 
for the various national laboratories to take 
up this problem of standardization and set up 
standard jonization chambers. The’ Reich- 
sanstalt in Germany has made a Start, we re 
matter in hand at the Natio 

boratory, and I understand that 
the Bureau of Standards will also take 


similar step. This plan would avoid needless 
duplication of expensive apparatus, and an 
roentgenologist need then only provide him- 
self with a relatively, simple ionization chamber 
or the like which could be calibrated at his 
national laboratory. 

I-ven those workers, and there are man 
who prefer the simplicity of a kilovolt-milli- 
ampere system of dosage could standardize 
their conditions by the help of such a calibrated 
ionization chamber. I take it that that system 
is probably sufliciently adequate for most 
workers, provided they always use the same 
outlit and vary the conditions as little as 
possible. With constant potential outtits the 
system is even more reliable. 

Thus all the roentgenologist needs is some 
kind of simple ionization chamber—a vardstick 
so to speak—which will enable him to measure 


dosage in phvsical units through the medium 


of his national laboratory. 

I should like to add my congratulations to 
Dr. Glasser for what seems to me to be a 
valuable contribution to the subject. 

Dr. M. SOSMAN, Boston. Dr. Glasser said 
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should be of the sine wave tvpe rut ve 
Is quite distorted ire 

ior this Ihe characteristics ot t 

nd rectifiers are ditlere rect 
shift on its axis and thus be out of p 
Another important reason tor 
the output Ol radiat On S here t 
roentgen tubes themselves. Untortu 
tubes of to-d re not vet construct 
they produce a untiorm output ¢ 
under identical electrical conditions 

Most of the m chines whic ( 
the opportunity of calibrating Cre 
inde! the ictu WOrKINYL COI! tio 
the radiolog St wished to employ, 
with | S Ul Stormer, rectilicatio t 
nd this explains the great difference 
W¢ referred OUF Paper. 

In regard to Dr. Sosman’s questi 
to s that \¢ ir¢ now IS 300 
Static units per erythen lor hard 1 
ng the back-scattering from the pat 

lo come to Dr. Ptahler’s questior 
say that up to the present time in t 
there are only four physicists (Duane 
Beets and mvyselt who have dete 
electrostatic or roentgen unit. Our 
reasonably well and therefore it dos 
to me important that the ) SICISt 
get together to define their units \ 
S l, the results obtained ) DVS 
have made an absolute determinati 
unit with large air chambers of the 


riedrich tvpe, agree very 


from the German Bureau of St 
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62 James ¥ Case and 
all of 11 
so-called “stimulating” doses. Portis and 
\rens' thought they observed a transitory 
stimulation of secretion, as did also Die- 
terich and but Ivy and 
clates reported caretul observations which 
apparently put an end to the question of 
any stimulating effect. 
Carlson’ came out with the declaration 
idea that one can with 


the secretion in cases, tollowing 


Rost, his asSO- 


Pre yfessc 


that “‘the 
roentgen rays stimulate 
to increased activity 
Detinite tatlure to stimulate 
gastric secretory activity was also reported 


a given 


dose ¢ an organ 


or oland Is non- 


sensical. 


by Holzknecht, rik and Kriiger, 
Bruegel" and by Stephan, although the 
latter is one of the most enthusiastic 


supporters of the idea that small doses of 
radiation should have a stimulant etlect. 

On the other hand, numerous reporters 
that, in the etlect 
irradiation to depress the 
gastric secretory function, though the 
found by means a constant result. 
For instance, Kolta'? found that in 
13 out of 30 human cases was this depres- 
at all important. Dieterich and Rost 
noted several cases without result from 
irradiation. There 
crepancy between the results, depending 
upon whether the experiments were done 
animals or upon human_ bet! 
Brocg, Solomon and Oury 


veneral, 
detinitely 


declare Ol 


IS 
no t 


Only 
StOn 


is considerable dis- 


upon 
found 
the secretion ot dogs was refractory to t 
ot 


secretion 


1 
action roentgen whereas 


rayvs 


ot easily modtlied by 


Yet 


noted only slight and temporary 


IS 


man 


relatively small doses. Ot us 


depression of gastric function In a number 
of human | 
genotherapy. [welve cases were studied. 

Eff Gastric Acidity. 


studying go Cases, reported a reduct 


one 


CINLS undergoing deep roent- 


) 
ect on Bruegel, 


the acidity of the gastric secretion after a 


dose of 16 to 20 H, employing > mm. ol 
aluminum plus 1.5 mm. of hard rubber as 
a filter, and a focus skin distance of 30 cm. 
The voltage is not mentioned, but we may 


inter the approximate voltage from the 


statement that the treatment was given 


with a superhard Polyphos instrument. 
[wo areas were employed, one anterior 
and one posterior, and the treatment 


repeated In two weeks, so that the total 


W. N. Boldyreftl 
dosage applied to the skin) wa 
units. 

Bryan and Dormody secure 
appreciable decline in both tree H¢ 


total acid in 2 cases of duodenal ulcer 


hyperacidity. Their treatment w 
tinued ovet approximately a month 


the results were Sec ured. Follow-up I! 


cases has not been published. SZCLO 


Rother! found that heavy doses ot 
voltage radiation gave. brietl, 
acid values tollowed by an even 


decrease and then by a quick reco 
the pre-treatment curve. Wiichte: 
that the normal acid values were 
ished through prolonged Irradiat 
his work was done with low volta 


rather thin filter. Miescher’ reported 


the acid concentrating 


SIOW 


In CADACI 
return to 
only one animal for the experiment 
which 


his colleagues' 


his conclusions. | 
found that 1.6 do 
thema dose, a very hear \ dose 5 t 


he based 


irradiation used by us), caused 
with a return to normal 


Wie acidity 
four weeks, although the total quar 


secretion remained reduced. lhe Cl 
of the gastric secretion were not 
by irradiation. Portis and Aretr 
reported achylia, or almost achy 


rradiation over the stomach 


make no comment on the durat 
result. 

Some of the most precise expe 
on human beings have been repo 
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one hour after the irradiation. This d 
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64 James T. Case and 
plausible explanation for the quick CeSSa- 
tion ot spontaneous pain. 


Several of the authors 
to have 
have interpreted 


Radtoresistance. 
already 
they 
I 


referred observed what 
tolerance to 
at a more « 
less distant period after the beginning of 
the treatment. 


leag ues 


aS a 
on, which has come on 


rT 


Be le hi 
Jensaude his 
that though tolerance to 
roentgen rays has been rare enough in the 


course of their researches, nevertheless rt 


COl 
state 


was noticed In some cases. This tolerance 
was characterized by the re-elevation ot 
the gastric acidity in spite of the applica- 
tion of new doses ot radiation. Niiescher 
thought that the stomach might develop 
a certain resistance to radiation. 


EXPERIMENTS 


As is well known, gastric secretion during 
digestion consists of two quite distinct 
phases: First, the preparatory, psychical, 
or appetite phase, produced by the appe- 
tite; second, the chemical phase produced 
by the action of extractive substances and 
absorbed products ol digestible food upon 
the gastric olands. 

The first phase, lasting in dogs about 
two hours, gradually merges into the 
second phase which begins one-half to one 
hour after the taking of food. The second 
phase does not in any way influence the 
lirst phase, but the first phase has a strong 
influence upon the 


first prepares call 


the second, because 
the substances which 
forth the second. In order to form a correct 
and complete conception of the action of 
roentgen rays upon cvastric function, one 
must, of course, investigate the influence 
of these rays upon both phases taken 
separately and together. 

The Psychical Phase. The problem in 
regard to the psychical phase IS 
conveniently solved with a 
gastric fistula and esophagotomy; the 
second phase is best studied in dogs 
with form of an isolated stomach 
pouch. For the first phase we used sham 
feeding after the method of Pawlow. The 


most 


upon dogs 


some 


food does not reach the stomach and 
accordingly we deal only with the first 
phase of gastric secretion—that due to 


psychical impressions or appetite. 
In these first phase experiments special 


W. N. Boldvyrefl 

attention was paid to exactness Of obsel 
vations, as they are strictly of 

tative nature. The quantity and 

food used in the sham feeding, the « 

of the sham teeding, and all other 

tions were so far as possible kept « 

in all the investigations. All expe nie 


were performed twelve hours after th 
feeding when the dog’s stomach was en 
and vastric secretion had ceased. 
were weighed daily and the genera 
tion of health caretully observed. 

When the normal secretor, 
stomach 


WOT 


was well established, the 


were exposed to roentgen Ir! idiatior el 


the following conditions of treatment 


In the lirst series Ot experime 


dogs received 500 milliampere-n nute 
viven at the rate of 25 ma. per minute ovel 
a tield 12 14cm. in diameter, thi 

filter of 1 mm. of Coppel and 1.2 
aluminum, at a focus-skin distance of 350 


em. and with a potential of 200 k 
dose Was divided Into two sitt! ws thre 
days apart, August 22 and August 25. 


In 


ditions 


the second series the same. co 


of treatment were maintarnes 


except that the total dosage was reduced 


from 500 to 450 ma-min., administered 
two sittings, December 27 
2Q. 

In Table 1 and Curve 1 
results of the first series of experime 


and 


are recorded th 
the psvchic phase of gastric secret 

seen that the quantity of gastric 

was strongly diminished by trrad 

the minimum being reached ten days aft 
the second treatment. The rate ot 
secretion then began to improve, be 
normal in two months after the irrad 

It 1 that the acidity and 
contents were not affected by the roentge: 


IS 


seen 


ray treatment. The eeneral condition 
the animal was good througho 
investigation. There was a_ loss I 


kilogram of weight during the first 


weeks following the treatment, but tl 
was regained a little later. 

In a second series of treatments, tl 
results obtained were identical except th 
the decrease in the quantity Ol Sti 
secretion was only about 50 per cer 
see Table 1 and Curve u for typi 


results). 
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PABLE 
THE ACTION OF ROENTGEN RAYS UPON GASTRIE 
SECRETION 
Esophagotomy and Gastric Fist 
lr eriments the gastric juice was collected du 
sham feeding lasting 30 minutes 
Quantity 
Acidity in Pep 
experiment Juice in 
Mett 
cA 

Dex 0.403 ( 
Dec Roen | 
Dec 1.q 504 
Jan. 2 a 
Jar ( f 
Jar ‘ is.s 5009 ( 
Jan. 9 oO 
Jar 62 0.5 
Jan. 2 63.6 


Ous experiments on the psvehical PpNase 
was evident that the quantity ot secretion 


| ( ) stoma cit 
dh. Arteriae suppl ditfere ort 
nd d. Branche ot igus (let nd righ 
| 1 O¥VMpathetic nerves enter t 
stomach tl blood essel 
t he art it the | 
ed 
was strongly diminished, although the 


juice remained 
The decrease of secretion was 
only temporary, secretion returning later 
to normal. The secretion reached a mini- 
mum about ten days after treatment and 
returned to normal within two months. 
The acid and pepsin contents of the juice 


properties of the gastric 
unchanged. 


during the psychical phase were not 
affected by the irradiation. At first the 
dogs lost slightly in weight, but later 


returned to normal weight and their good 
condition was maintained throughout the 
remainder of the investigation. The results 


and W.N, 


Boldy 
the same, whether the food 

actually given to the animals by shan 
feeding, being returned to the food platte 
through the esophagotom 


were 


opening, 
whether it was merely shown to the do 


as a means of exciting the psvct 
secretions. 

The Chemical Phase. studvi the 


second phase, we prepared dogs With the 


isolated stomach pou h after the method ot 
Heidenhain (Fig. 1). In this operation the 
branches of both vagus nerves going to th 
part ol the stomach to be tsolated are cut 
so. that Heidenhain’s tsolated 


pouch IS altogether deprived Ot psvcl 
influences and thus the experiments with 
this type of stomach pouch are quite fit for 
our For tracing the influence of 
roentgen rays upon the secretion forme 


pul SC. 


the result of both the psvchi« LE 2) the 
chemical phase, it is also destrable en 
plov a type ol isolated stomach pouct 
preserves the Vagus branc hes, ind f{ 


purpose we employ a dog with a po ol 


+ 


the Pawlow or the Boldvretl tvpe. 
In these experiments the rate ol secret 
of the 


following manner: 


gastric Juice was measured the 
Phe dog, ted twe 
fourteen hours before the experime 

put in a stand and the secretion observ: 
for thirty to sixty 
that the 


completed 


minutes to ire 
digestion in the stomacl 
and that 


taneous gastric secretion. After that, the 


there was no 


dog Was o1ven a meal consisting 50 
grams of raw meat, 100 grams of bre 
and 300 grams of milk, and the secret 
was measured every thirty minutes for six 
hours. Usually at the end of six hours the 
gastric secretion had not vet ceased but 
continued for an hour to an hou 

half longer. However, the period Ol 1X 


+ 


hours included the most of the secretion 
on the food used and served as an exact 
measure of the rate of secretion. It woul 
have consumed too much time to measure 
the secretion up to the end tn every experi- 
ment. The table (Table int 
represents al protocol ot one ot the exper;©rl- 
ments in which the secretion was observed 
up to the end of secretory activity. Usually 
in such experiments the reaction in_ the 
isolated stomach was alkaline soon 
the secretion had ceased. 
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DOG No. 26. 


QUANTITY OF GASTRIC JUICE IN C.C. ASTER X-RAY 


Cr Action of roe tgen rays c secre l¢ S ted che } 
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Curve tv. Action of roentgen rays upon gastric secretion. 
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stasis. Pyloric spasm is one of the condi- 
tions commonly associated with peptic 
ulcer. In view of the existing uncertainty 
as to the genesis of ulcer and in view of the 
facts above cited, a definite and certain 
foundation for the roentgenotherapy of 
ulcer has not vet been established, though 
it is possible to regard it as a measure of 
occasional benefit in the treatment of 
symptoms. It is not a method of treatment 
which appeals to us. 
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HOURLY VARIATIONS IN EFFECT OF EQUAIT 
ROENTGEN-RAY DOSES ON GROWTH 
VICIA FABA SEEDLINGS 
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t there ( adel rit ) t was ocn ( ( | hese 
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th roe ( som eeks. The result ’ lows: Groups 


aetel tne ( Ked stul try +} Iti re 
] ( ey ) ( Wtn was ret rae most 
ells 1 rked was the 1 i the side Ots to 
Th S result tne tion Was 
\ { + 
EXPI served several time yseque either 
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It + + + ati sicle roots did 
| ‘ made ippeal ce S ont yrotru- 
+ + + \ a 
hem. Witt ( doe ibe eth tiem 
| O O nowed a detinite retar- 
from the irget Of the ube to the see os 
t was found that three minutes of dation of development Dut not so marked 
| S No. The roots) cont nued to 
t | ' srow as did the main root but they were 
| + | | OT SO @XTENSIVEe Aas The ¢ nt Group No. 
showe ittle or 1 the irradia- 
used throu hout the entire work. howed (CLIC OF CC 
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that the irradiation was most etlective 
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visible and betore the appearance ol the 
side roots. In subsequent work only those 
seedlings which had reached this Stage 
were used. 

For the study of the tnfluence of trradia- 
tion over a period of twenty-four hours 
several hundred 


beans verminated 


between lavers of sterile gauze, moistened 
with distilled water, until the roots were 
about 1 em. long. All unhealthy or back- 


ward seedlings were discarded, only those 


were 


- a4 a__h. 4 2 A 
CHA ae d aete 
b hn of see cleve a a 
whose growth was the same were used. 


These were divided tnto groups of 10 and 
placed in shallow dishes between lavers ot 


gauze. For irradiation each dish was 
placed on a block of paratlin beneath the 
roentgen tube and irradiated with the 


dosage as noted previously, 120 kv., 10 ma., 
2 min., 20 cm. distance. In this manner a 
different group was irradiated each hour for 
twenty-four hours. This was repeated with 
five sets of seedlings. 

Following the trradiation the beans were 
transterred to a large shallow trough suit- 
ably divided into compartments so that 
the various groups could be kept separate 
vet be under, as far as possible, the same 
conditions of temperature, dampness and 
light. Controls accompanied the irradiated 
beans and were also placed in separate 
compartments in the same trough. The 
growth was followed for two weeks. 

For the first set of seedlings measure- 
ments of the roots were taken each day 
but since the individual variation is very 
large the subsequent sets were measured 
only at the end of two weeks. Instead the 
appearance of the plant as a whole was 
taken as an indication of its condition. 


Reinhard and 


INK. L. Tucker 


RESULTS 
The results of the effect of hou: 
diation on the five sets of seedlings 
very well and indicate that there are 
periods of the day when the seed! 
very sensitive to irradiation. From Q t 
and trom 10 to P.M. are 
periods ol greatest sensitivity. At 
and at 45 P.M. are the other two px 
of somewhat lesser sensitivity. 
There are also five periods 


Ol The 


~ 


Fic. 1 

when the seedlings are not mM ‘ 
iffected by the Irradiation; the, re 
12 midnight; 8 A.M., 12 M.; 2 P.M. 
at 7 P.M. When exposed at the Se De! 
the seedlings show but little diminut 
crowth. For Chart 1 the leneth 
seedlings days atter the irradiat 


p otted against the time of trradiatio 
chart shows these periods Ot greatest 
least sensitivity toward roentgen rad 

Kellicott says that the periods of gr 
cell division in onion tips are at 1 P.M. 
it 11 pM. These periods agree ver 
with two of our periods for greatest se 
tivity of the Vicia faba seedlings. He 
says there are two periods of minimun 
division at 3 P.M. and at Th 
correspond to two of our periods otn 
mum response or etlect. 

Figures I and 2 are photographs Ol 
bean seedlings eleven days after trrad 
showing the difference in the growth yw 
irradiated at different times of the da 
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PHYSICAL FACTORS AND THEIR RELATION TO 
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centering of about its response to 
radiation, than from too implicit reliance 
upon applied physics. 


Cuarces D. 


course 


ENFIELD, M.D. 


MEDICINE—A SCIENCE 
AN ART 


\ former president of the 
Medical Association In an address* as 
president of the Chicago Institute of Medi- 
gives an unusually clear presentation 
of the two aspects ol the successful prac- 
tice of medicine, its background of sctenti- 
fic knowledge and the art of applying that 
knowledge to the prevention, alleviation 
and cure of The concluding 
paragraphs of that address are as follows: 


AND 


American 


cine, 


disease. 


‘Is it not a to have the art and science 
of medi icine 1 proper proportion ? It Is | 
ble; that Is a at | am pleading for. But it is 
possible if the chief emphasis is laid on 
nce. The competent physician must be a 
who, with background of science, prac- 


DOSSI=- 


not 


tices an art with skill that he has gotten 
through technical training. But the science 


otf medicine Is 
and the art mi 


not to be emphasized with him 
nimized. Experience 
except for the rarest man, choice has to be made 
between these two mistresses. 


shows that, 


It is not possible 
equal devotion to both and attain one’s 
highest potential with either. Both 
ire too exacting; their demands are too large 
for a man to satisfy fully either one without 
somewhat to satisfy the other. 
example, a full-time surgeon in a te: 
position with the 
poor substitute in everyday emergency 
lor the with a 


LO LIVE 


success 


ichin 


emphasis on research Is 


Surgery 


physician large surgical prac- 


tice. To take what I fear he might regard as 
lowly comparison, he ts apt to be not so skilful 
in handling fractures as the industrial physician 


vith a large experience of them. And the stu- 
likely to be equally 
practical Phe 
dangerous difliculty that one sees of this sort is 
the attitude that scientific training and labor- 
itory knowledge can take the place of clinical 
experience and render it superfluous In prac- 
tice. This is the ground for innumerable 
takes that are seen in practitioners 
training should have made them superior to 
such mistakes. Many of the teachers recognize 
these defects and do all that is possible to over- 
come them in their own experience and in thei 
teaching. But there 


dents of such teachers are 


° 
inexpert for these JODS. most 


W hose 


others who do 


are some 
* Pusey, William A a The importance of being hist 
I ‘ J. Am. M. » Dec. 1 » 1927, IXXxXIx, 2 Q-2082 


| ditortals 


not recognize them; who do not realize 


cause aman is a physiologist or a pat 
necessarily 


the 


or an anatomist he ts 
tent physician. Ot 


hopeless. 


not 


COUFSE, 


Xperience must make us t 


that verv great devotion to science and 
Ship s apt to be it the expense ol pract 
Let any one run over in his mind. th 
earned men in medicine that he h 

the men who have given hemselve ( 


to scholarship or to scientific pursuits 


cine as distinguished from its) practice 

e how few of them compare in the art 
tice with other men of similar cap 
perhaps of less capacit vho | ( 
emphasis of their endeavors on the 

medicine. 

‘There is no reason w this 
egretted; there is nO reason wil there 
be any inferiority complex about the p 
of medicine. Men may properly have 
pride and pleasure in an intellectual te 


vocation as in one primarily sctent 


technical pursuit may require just as intel 
ing and just as high intellectual exercis 
the scientific one. The intellectual qu 
the work of Elihu Thompson may b 


as brilliant and quite as exacting, to s 
ing of the stimulus of its immediate usel 
as that of a Herbert Spencer. There 


creditable sort of brillianey in being met 


eat artist, particularly great 
a vocation demanding scientiti 
ground and the assumption of th 
responsibilities. 
“There is one glory of the sun, and 
slory of the moon, and another glo t 


star differeth from anoth« 
n glory.’ They differ in glory, but eac!l 
own. piesa I would point out ts that we 
follow tl isdom ol 
the glory ya them all; that science 

it; and that in emphasizing It at 


Sti irs; for One 


scriptural w 


the « 


the art we are cultivating a false sense « 
in medicine and are failing to show, ( i. 
ating ourselves and our function in the 


that important quality which, whe ( 
to a consideration of the story 
large, we call the quality ol being 
minded.” 


The roentgenologist has 
ticularly diflicult during 
vears since 


ol en 


found it. par- 


these formative 


‘ 


Roentgen’s discovery to ke 
at all times a true conception of the relative 
importance of science and art. It Is not o1 
that he has been compelled to absorb a 
tremendous amount of new knowledge wit! 
regard to the physics of 


radiant energ\ 


to lamiliarize himself with the one cine In general that « ( lew are 
constantly chart par US, | qu LO do pro \ I the 
ldition to this, and the mat eld Of scientific res IS 
lor his existence, t the fundamental but its re tive Ist be 
Dtarned b His tect to the determined by the yvnen 
1° 
OSIS ind treatment CIS¢ | | Dpliied to the ) medi- 
Oords, he has 1 CONST | ( ( B tneir wor} ( them 
nhimsell that roentgen Criptul trutl to 
oth clence nad | + | ‘ 1 ; + | | ch 
lunctior to corre te | KNOW CNCe reve 
\ \ ] 4 4 { 
tne resu on n tn ‘ve commend ne rom 
vith the ractice Of medicine n we nave quote tten- 
In turt S DOT! SCIENCE na { roent ve t e To 
lt true roentve IST - ranK practitione 
wt? | 
Subscribers to THe Am AN J ROENTGEN yY & ka APY visiting 
\eu Y City ay l ited t l tne tne Ppudirsners Paul B H [ Fifth 
Hotel reservations will gladly be made for € ddvising us in advance: kindl- y us in detail 
| as to requirements and pric List of ober in New York hospitals on file ; ir office dailv. 


SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States OF AMERICA 


AMERICAN ROENTGEN RAY SOCIETY 
Secretary, Dr. John T. Murphy, 421 Michigan Ave., 
I oledo, ( Yhio. 
Twenty-ninth annual meeting, Kansas City, Mo., 1928. 
Date to be announced. 


SECTION ON RADIOLOGY, 
MEDICAL ASSOCIATION 
Secretary, Dr. Fred M. Hodges, 801 West Grace St., 

Richmond, Va. 
Annual meeting, Minneapolis, Minn., June 11-15, 1928. 


RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Robert J. May, St. Luke’s Hospital, 
Cleveland, Ohio. 


RADIOLOGICAL SECTION, SOUTHERN MEDI- 
CAL ASSOCIATION 


Secretary, Dr. E. C. Samuel, New Orleans, La. 
BUFFALO RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 
610 Niagara St. 
Meets second Monday of each month except during 
the summer months, the place of meeting to be 
selected by the host. 


CHICAGO ROENTGEN SOCIETY 
Secretary, Dr. R. A. Arens, Michael Reese Hospital 
Meets monthly on second Thursday from October to May 
(except during month of December) at Virginia 
Hotel. Dinner at 6 P.M., scientific session at 8 P.M. 


CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. James H. West, 8314 Euclid Ave. 
Meetings are held at 6 o’clock at the University Club, 
on the fourth Monday evening of each month from 
September to April, inclusive. 
DETROIT ROENTGEN RAY AND 
SOCIETY 
Secretary, Dr. O. J. Shore, 2033 Park Ave. 
Meets monthly on second Friday from October to 
May, at Wayne County Medical Society Building. 


CENTRAL ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. H. C. Kariher, Decatur, Illinois. 
Regular meetings held quarterly. 
NEW ENGLAND ROENTGEN RAY SOCIETY 
Secretary, Dr. M. C. Sosman, Peter Bent Brigham 
Hospital, Boston, Mass. 
Meets monthly on third Friday, 
Library. 
NEW YORK ROENTGEN SOCIETY 
Secretary, Dr. E. Everett Rowell, 200 West soth St. 
Meets monthly on third Monday, New York Academy 
of Medicine. 
CENTRAL 
SOCIETY 
Secretary, Dr. D. S. Childs, 316 Gurney Bldg., 
Syracuse, N. Y. Three meetings a year—April, 
August and November. 


AMERICAN 


RADIUM 


Boston Medical 


NEW YORK ROENTGEN' RAY 


PACIFIC COAST ROENTGEN RAY SOCIETY 
Secretary, Dr. Harold B. Thompson, Seattle, Was! 
Two meetings a year. 
ROENTGEN- RAY 
PENNSYLVANIA 
Secretary, Dr. W. E. Reiley, Clearfield, Penna. 
Two meetings a year, April and October. 
PHILADELPHIA ROENTGEN RAY SOCIETY 
Secretary, Dr. Eugene Pendergrass, University 
Pennsylvania, Philadelphia. 
Meets monthly on first Thursday evening, Pennsyl- 
vania Hospital. 
ROCHESTER ROENTGEN 
ROCHESTER, N. Y. 
Secretary, Dr. James M. Flynn, 282 Alexande: 
Meets monthly on the first Friday evening at 7.45 at 
the Rochester Medical Association Building. 
ST. LOUIS ROENTGEN CLUB 
Secretary-Treasurer, Dr. L. R. Sante, Metropolitan 
Building. 
Meets first week of each month. Time and place of 
meetings designated by president. 
TEXAS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. C. P. Harris, H 
Texas. 
Annual meeting, Galveston, Texas, 1928. 


SOCIETY OF CENTRAI 


ol 


RAY SOCIETY, 


C+ 


British EMPIRE 

BRITISH RONTGEN SOCIETY 

Meets on the first Tuesday of each month from Novem- 
ber to June inclusive, at 8.15 P.M., at the British 
Institute of Radiology, 32 Welbeck St., London; 
W.1. 

BRITISH INSTITUTE OF RADIOLOGY 
Secretary, Dr. John Muir, 32 Welbeck St., London, 

W. 1. 

Meets at 32 Welbeck St., but regular dates and times of 
meeting have not yet been arranged. 

ELECTRO-THERAPEUTIC SECTION OF THE 
ROYAL SOCIETY OF MEDICINE (CONFINED 
TO MEDICAL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8.30 P.M. at the Royal Society of Medi- 
cine, 1 Wimpole St., London, W. rt. 

RADIOLOGICAL SECTION, AUSTRALASIAN 

MEDICAL CONGRESS 
Secretary, Dr. C. A. Anderson, 
Dunedin. 

RADIOLOGICAL SECTION OF THE VICTORIAN 
BRANCH OF THE BRITISH MEDICAL ASSO- 
CIATION 
Secretary, Dr. Colin Macdonald, Lister House, 61 

Collins St., Melbourne, Australia. 

Meets monthly at Melbourne during the winter. 

CANADIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. E. C. Brooks, Montreal. 

RADIOLOGICAL SECTION, NEW 
BRITISH MEDICAL ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 

church. 

Meets annually. 


The | lospital, 


ZEALAND 


* Secretaries of societies not here listed are requested to send the necessary information to the editor. 
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Northern 


belonging to 
following societies, wit] 


ntries 
meets every 
Summertime: 


MEDI¢ 


AL RADIOLOGY OF 
Meets in Stockholm. 
SOCIETY OF MEDICAL RADIO GY I 
Mee ts In Oslo. 
OCIETY OF MEDICAL RAD or DI 
Secretar , Dr. H. Sche 1eT ( 
Meets on the econd Wed eac 
October to J in ¢ me ¢ 5 
State Institute of Ros 


ASSOK 


2) 4 

e S 
ETIES 
ave ik 


A 
gy, Meeting every secor 


the 


ssociat 


nd yeal 


A SSOClTa 


[ATI 


( 


i 


I ¢ 


pondence 


News ten 


and 


SOCIETY OF MEDICAL RADIOLOGY IN FINLAND 
Meets in He lsingfors 
VIENNA SOCIETY ROENTGENOLOGY 
oecretary, Pro SSOI Holzk ht, Vie Gen- 
Meets on the first Tuesdav of h month from October 
LOCALIZATION OF FOREI( 
BODIES IN THE EY] 
lo Lhe Editor: 
lhe note on the ‘| tio For- 
Bodies in the Eve”’ the AMERICAN 


JOURNAL OF ROENTGENOLOG} 


RAPY for October, 19 

I . Richar ds h iS Interested me {fo the fol- 
wing reasons: [| have bee: ing this 
method since Febru I ol Nave 
plates and liims of ) t 200 es In 
which the presence oO rorelg vas 
Ssnhown either in the eve ol n the region 
OF the eve The metnod originated trom 
Dr. Karl Grossman, ho at that time 
Was an ST Crpool, ind 

note describing the method is to be 
found In the li wverpo Medico-t cal 
Journal, 1899, xix, >59, under the title of 
Localisation Foreig Bodies in 
tne Eve.” ir. Grossmal ustrated he 
paper when read on April 12, 1899. by 
diographs taken by 1 Sell 

On the first occasio | took the two 
d oora yhs On sep te ate oIng 
tnes¢ without moving the patie the 
tube, and then made two exposures on 
the same plate. We als t one time ised 
malleable wire to out © Bane forehead 
eve ind cheek, but iver up SO, 

( ilwavs used two plate ratne than 
tne double exposure Ol ne We 
SO Made plates with the atient yKIn 
to the rasal side a ne t tne ( oral 
side. 

lhe iethod is aln t ut ce, 
ntallible as regards show vnether a 
lore bod, IS 1¢ the eve Ol 
ot It once down,” | wever, 
iS foreten body tl case | 
In es wall of the orbit not 
ctually penetrated, but hemorr] had 
taken ylace Into the eve S result of 
the impact, and the eve was removed. 
{ this method is combined wit] lirect 
iirc view It Is remarkable how 


the 1 


iccura ntormation obtau 


rm 
UM 
— 


Fic. »*king Ip. Roentgeno ram take! | ) | ( 2 Lo KIT down. Same ¢ ( 


genogram taken Feb. 5, 


Fic. 3. Looking up. (Roentgenogram taken May 18, Fic. 4. Looking down. (Same case as Fig. 
1890. genogram taken May 18, 1899. 
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Society Proceec Ings, 


Wee J 18 By afternoon steamer on the Hard 
ingerfyord to Ulvik. 

Phur., J 19 By motor via Espeland’s Lake, Gr 
vin Lake, Voss and Opheim’s Lake 
Stalheim, probably the most be t 
spot in Norway. 

Fri., ily 20 By motor through — the Naerod 
to Gudy ingen, thence by Steame! 
through the magniticen Naerotjpord 
ind Sognetjord to Balholm, one of the 
finest resorts in Norway. 

wate ¥ 2 By afternoon steamer on the So 
nefjord to Fla m thence by 
Nivrd | nd it I Oo 
slee Cal 

2 \ I Oslo morning \ ( 
will be taken about the city. Le ( 
the evening in sleeping ¢ rs 

Mon., July 23. Arrive Stockholm in the n g. No 
hotel accommodations or sightseer 
will be provided in Stockholm. 

Pu * In Stockholm attending the Second 

International Radiological Congres 

| 2 L« Stoc kholm In the evel 
Cars. 

J 25 Arrive Gothenburg in the mor 
ind sail on the M. Gripsholm”’ « 


the Swedish 


in Ine. | 


Class accommodatt 


ms t the 
Ot S1G5.00 provided. 


Mon., Aug. 6 Due New York. 


The rate for this trip would be $340 
per person based on the iSSUMDPTIOI 
that this would be a conducted pat 
Stop at the finest hotels, nd ¢ 
Second Class rail wherever possible; 
otherwise First Class. 
INSTRUCTION AND TRAINING 
\IEDICAL RADIOLOGY THE MAIN 
SUBJECT OF THE SECOND INTER- 


NATIONAL CONGRESS 


OF RADIOLOGY, 
STOCKHOLM, 
1925 
In the roentgen rays and tn radiating 
matter medicine has found a means for 


diagnosis and therapy which has become 
indispens: ible for the healing art and which 
is growing In importance every day. 
‘Thane h research and systematic elabora- 
tion of gained experience roentgen diag- 
nostics no than radiotherapy have 
eloped into extensive scientific speciali- 
ties with their own working methods. In 
practical medicine radiology has tn fact 
acquired a secure position an inde- 
pendent discipline with its own institu- 
tions, led by specially trained radiologists. 


less 


as 


At the same time as medical radiology 
has developed, and greater and greater 
tasks have been allotted to It, it has become 


clear to the representatives of practical 


medicine no less than to the universities 


Correspondence 


and News Items I 
that 
training in medical radiology ts 
not only to those intending to devote then 
selves entirely to radiology 
specialists in different 
to whom 
necessary ACCeSSOTY 
tion that a 
should 
medical 
cained in 

The 


ever, 


essel 


but 
branches of med 
cine radiology constitut 
science. Lhe 
of medical 
included in 


curriculum has 


survey 
also be 
more and 
force. 


ganization of 


or Instruction, how 
the development of radiology in med 
and the question of suttable 
Instruction and training in this sciet 
everywhere on the program. 

Phe Executive Committee of the Se« 
International Congress of Radiology to 
held tn Stockholm 


July 22-27, 1 
therefore 


resolved to take 


a thorough special Instruction and 


has not tn all countries kept pace wit! 


forms. of 


up instructor 


and training in medical radiology as the 
main subject of the Congress, medi 
radiology to include roentgen diagnosth 
and radiotherapy with its subdivisi 


roentgen-, radium- and heliotherapy 


Primarily the Committee had decided 
to invite a few representatives only tron 
some ot the biggest radiological societt 


to put forth the experiences gained on th 
question and to make st 
organization ot the teaching 
training In medical radiology. 
No sooner did it become known, how 
ever, that the question of instruction a 
training in radiology would be taken up 
the Congress than a wish was 
from different quarters that the Congres 
should take up this great prob lem as exte! 
sively and completely possible. Th 
question of instruction Is e viden cute 
in all countries where radiology iS 
a certain 
teaching, 


and SDC 


as 


degree 


ot dey elopment. I he 
however, 


requires different forn 


lggestions for the 


expressed 


ched 


of organization in different places accord- 


ing to, inter alia, the existing or 


of medical instruction and hospital servi 


ition 


as well as to financial means. 


We have therefore considered it advis- 
able that the question ot teaching should 
be taken up on a wider basis and that the 


Congress should collect instructive materia! 


concerning 


radiological 
W hole 


world. 


in 


teaching 
We have thought 


the best 
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54 Society Proceedings, 
ago, consisting of clinics, Was more populat 
than ever, and indicated the necessity for 
their continuance. 

Edwin C. Ernst, M.p., was installed as 
President; M. J. Hubeny, m.p., was made 
President-elect; 1. Seth Hirsch, m.p., F 
Vice-president; Frank S. Bissell, .p., 
Second Vice-president, and William | 
Costolow, M.D., 


1? 
List 


\ ice-president. 


Correspon lence and 


News Items 
Donald Childs, M.D., Was elec d 1 mel 
ber of the Executive Committee. 

\ post-convention cruise to Cub 
points of interest in Central Ameri 
participated by eighty-six 
lhe trip was most enjoyable, and emp! 
sized the fact that IVItl 
in Important part in the success 


In 


social activities ) 


organization. 
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INTERNATIONAL 


ABSTRACTS OF ROENTGEN 


AND RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 


ALBEE, Frep H. Spondylolisthesis. J. Bone e> 
Joint 440. 


[rauma is the primary cause of spondylolis- 


urg., July, 1927, IX, 427 


thesis although there may be predisposing con- 
genital factors. Approximately 200 cases have 
been reported to date. The only satisfactory 
treatment is the immobilizing spine operation. 
Che author reports 8 cases in which most grati- 
fving results have been obtained by this 
method. Two tvpes ol spond yvlolisthesis have 
1) Unilateral in which the ear! 

S\ mptoms ol paraly SIS have been SO pronounced 
to render Dis- 
placement is such that the spinal canal is 
narrowed, and the cauda equina compressed, 
with either complete partial paralysis 
resulting. (2) Bilateral, with mild symptoms. 
There is practically always a space for the 
cauda equina. The change takes place slowl, 


and 


been repr yrted: 


early diagnosis probable. 


als 


or 


paralysis does not usually occur. Most cases 
are of this type. 

[:mphasis has been placed on the importance 
of taking roentgenograms in both the anterior 
and lateral The latter, though more 
diflicult to secure are of great diagnostic value 


\ lew S. 


and by certain observers are considered abso- 
lutely essential to a correct diagnosis. 

It should be frankly recognized that the 
diagnosis is not alwavs easv and that as the 


condition is not unique it should be considered 

in all injuries of the lower spine. The appear- 
it first glance may 


genital d 


double COn- 
his 


ance Suggest 


islocation of the hip. However, t 


may be excluded by the case history, roent- 
genogram and by finding the trochanters on 
Nélaton’s line. The general symptoms and 


sometimes the gait may simulate those of the 
lower lumbar Pott’s disease but the shortening 
of the trunk, flexion of the thighs, peculiar 
lordosis, and attitude will serve to differentiate 
spondyvlolisthesis. Rickets increases rather than 
decreases the pelvic inclination, and other 
characteristic si may usually be found. 
The roentgenogram is of course one of the most 


SIZNS 


valuable aids to diagnosis. 


ARMAND-DELILLE, P.-F., and Vipert, JACQUES. 
Localization by lipiodol of an interlobular 
pleurisy masked by splenopneumonia. Bull. 
et mém. Soc. méd. d. bép. de Par., 1926, |, 
STO 553. 


Certain authors have already indicated the 
association of interlobular pleurisy with spleno- 


pneumonia; in many cases pleurisy 1s 
by the splenopneumontia. It has also been 
that splenopneumonia may be manifest 


encysted pleurisy and may be considers 
pulmonary reaction due to local pleut 
mation. A case report ts given in which 


and roentgenograms were used 


In Glagnos 


\ child two vears old showed physi 


functional indications of acute pneumor 
the upper left lung. Roentgenogram. shi 
total opacity of the left thorax which 1 


to be tuberculous splenopneumonia. 
tubercle hound 
with t Later punct 
showed an abundance of pneumococc! 
which indicated that the condition was « 


| | 
no were 
obtained | 


le trocar. 


ted pleuris\ caused by pneumococcus. Su ( 
quent roentgenograms showed ¢ 
from the original yicture. After 


puncture and removal of serous exudate 


PO ket Was Tilled Wit! 


pus, the resulting | 


ately afterwards showed the liptodol lox 


in the median anterior-inferior of the interlobs 
his image was very clear in contrast to the | 
intense image of the splenopneumon 

in a 
association between pleural ¢ 
pneumonia. 


observation proves detinite manner. the 


vst and SD1¢ 


The method emploved, 


permits observations of the Fort; 
without error, which ts of considerabk 
tage in such cases. 
Batton, Harry C. The value of lipiodo the 
diagnosis and treatment of absces 
lung. Surg., Gunec. €? Obst., 192 \ 


\ review of O4 cases ol abscess otf the 
\ relatively high 


occurred following operations abo 
the mouth and throat. 


presented. proportion (25 
per cent 


Abscess of the 


this series was found to be frequently asso te 
with bronchiectasis. The relative intrequenc 
of a demonstrable cavity with fluid [ 


examinatiolr 
Phe us 


method 


ordinary roentgenoscopl 
chronic abscess of the lung is noted. 
lipiodol by the bronchoscopi 
combined with the detinite routine examinat 

is of undoubted value. No reactions from thi 
use of this agent in this form of lung suppura- 
tion have been noted. Ordinary roentgeno- 
graphic examination, per se, in 
an ill-defined anatomical 
the site of disease and even 
of the extent of the 


many instance 


localiza on ol 


a false Impressior 


disease which Ci 


examination often failed to correct. 
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SS International Abstracts of Roentgen 


Boorstein, SAMUEL W. 
the spine. J. Bone hg 
1927, 1x, 629-0 


Osteochondritis of 
Joint Ourg., October. 


I-very case of deformity of the spine suggest- 


ing osteochondritis should be studied carefully 
to establish a detinite symptomatology Ot this 
entity. 


Vertebral osteochondritis is character- 
zed by detormity of the spine in the form ol 


scolios 


) generalized kyphosis or 
ated with very slight or entire absence ol 


1 roentgenograms usually show only 


itfected, which 


one vertebr: assumes a cunel- 


form shape. There is absolutely no involvement 


of the discs above and below the diseased verte- 


bra. The cartilage usually ts thicker and there is 
otten new tormation ol this tissue. 


The etiology of the condition is unknown as 


ses of Lege-Calvé and Osgood-Schlat 


n the ca it- 
ter's diseases. 


Che treatment is immobilization 


ister-of-Paris jacket or a brace. Source ot 


should be sought. 
Pwo cases are deseribed, one in a DOV aged 
aged two. 


Braascu, WILLIAM | 


., and HaGer, BENJAMIN 
I 


H. Ureteropvelography. Surg., Grvnec. ¢ 
Obst., 1927, xliv, 433-454. 
In the interpretation of shadows in roent- 


LOLLOW In 


tract the 


most common causes of contusion: (1 


genograms ot the urinary 


ire the 
| ireas of tissue calcification, such as 
irregular mottled 

the renal parenchyma as 


result of calcium deposition renal tuber- 


tied nodes, and 


areas occurring In 


n hvypernephroma, and pvogent« 


CULOSIS, 


abseesses which have undergone resolutio: 


gallstones; (3) multiple shad- 


lentification 


calcitication;: 2 
ows, one or more of which require 1 
and 4) the shadows of 
tiple stones in the kidney not necessarily havit 

that while the 


| 
Vpical of renal 


and loc mul- 
characteristics, SO 
may be 
may be 


similar 
shadow of one stone 
lithiasis the other 
extrarenal 


suggestive ot an 
shadow. Because of the similarit: 
of various shadows seen in the roentgenogram 
their exact nature can be determined only by 
the pvelo-ureterogram. 

It the tilms are clear, the outline of the kidne 
can often be seen, and a fair idea of the position 
and size ot is obtained. Occasionally 
with external the kidney 
the relationship of the soft shadow cast by the 
tumor to that of the renal outline can be 
demonstrated. With horseshoe or fused kid- 
ney the proximity of the renal shadow to the 
vertebrae as well as the connecting isthmus 
I shown. much 


organs 


tumors or cysts ol 


is occasionally loo rellance 


should not be placed on the renal shadow as it Is 


ind Radium Literature 


occasionally demonstrated in the roent 


yram when a kidney has removes 
possible that therefore the shadow ( 
the renal sulcus; at best, shadows of abn 


ties in the position and of the size of the 


as seen in. the roentgenogram ire 
suggestive and must be corroborate 
\ 
lairly detailed discussion 


trious aspects of interpretation of the 
pvelogram for which the or 
consulted. The subject is discussed unc 


¢ | tat 


Ing headings: 
the pelvis; dilatation of he uretel 
ureter; renal neoplasm; poly 

cCVst; extrarenal tumor; s 
error in the interpret ition OF the ve 
cortical stone; 


) 


ot the renal pelvis dupli ition OL the 


BucHMAN, JosepH. Osteochondrit 
ertebr | J. Bone 


January, 1927, 1x, 


Vertebral osteochond! tis IS nentit 
Irom. vertebral epiphy 


sitis thou 


iy they are similar processes 


+ 


characteristics occurring a ( ere! 


periods. Vertebral osteochor dritis sets 


the first few vears of life and is characte 
yy moderate or ver\ slight pain, tat 
Cries, muscle spasm, tenderness, 

the form of a knuckle or a generalized | 


or scoliosis. Roentgenographical! t 
terized by an trregularitv of the v 
outlines, flattening, and wedging of the 
rae to be followed by the st ge ol re 


il outlines appear ae 
Deformity of the verteb: 
s the final result. 


when the vertebr 
sclerosed., 
lhe intervertebral sp 
widened in proportion to the thin 
ebral bodies. 
The etiology of the 
rom theoretical and analogous clinic 
itions and pathologic: 
in imbalance between the static den 
static capacity likely ot tl 
turbance. The static imbalance is 


| studies it seen 


iS a Cause 
most 
to occur during the first and second period 
rapid growth—in spine cases from birth t 
vears of age and about eleven to sixtee! 
of age. All of the treated cases have done 
under recumbency and _ plaster-of-Paris 
treatment; but they all 

deformity which interfere 
activitv. Two cases are described. 


show a ren 


does not 


| 
rain 
pain. 
l di 
size OF pelvis: renal torsior ( 
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was present in the hand and in the forearm. In 


both cases the symptoms appeared suddenly 
trauma. 

Attention is directed to the 
| 


disproportion n t 


remMarn 
ese cases between the sl oht 
and brief subjective symptoms and the exte! 

sive destruction of the bones. Briet descriptions 
are given of the atrophic 
anatomical 

In differential diagnosis the 
must 


and hvpertrop!| 


tvpes of the changes occurt 


following d SCases 
ve considered: arthritis deflormans, tuber- 


leprosy and tabes dorsalls. 


CULOSIS, 


Cote, Lewis G. L-tiolog, ot gastric ulcer. Acta 
radivol 1920, VI, 303-314. 
An intensive study of ulcers and Str 


motor phenomena disclosed an_ interestin 
relationship between the sulcus angularis and 


the most trequent site of gastric ulcers. The 


sulcus angularis is a mucosal apron that hangs 


down or projects about one-third the way 
I 
the lumen ol 


and the 


LCTOSS 
the stomach between the corpus 
pvloric canal. The sulcus ts a 
tional contraction rather than an organic fold 
and theretore 

or at 


studied surgical 


_ It may be observed roentgeno- 


it is not easily 
necrops\ 
scopically or by single tilms, but it is best stud- 
ied by means of serial roentgenograms with the 
patie nt in the erect posture alter the adminis- 
tration of barium suspended in a fluid men- 
struum rather than in a pap. 

is attached to tl 
ture at the point where Aschofl 
supply is already taxed to its limit. About 


cm. of mucosa are supplied with blood by 


This apron-iiKe 
fold of mucosa le lesser curva- 


SUVS the 


I sq. cm. ol gastric wall at this most anemi 

area he cramping of the blood essels 
regarded by Bergmann as an important factor 


theory of gastric 
constant factor in this long apron-like fold 
whether or not is | 


In his spasmogenk ulcer, IS 


the stomach ts in a state ol 


spasm. 


There are four types of gastric spasm: 
hyperperistalsis caused by obstruction at or 
just py yond the pvloric sphinceter; 2 broad 
deep gastric sulci occurring at irregular inter- 
vals not associated with the gastric cvcle;: 


| | 


3) pviorospasm, and 4) Spasm evidenced D\ 


| 
a narrow single sulcus on the greater curva- 


ture, sometimes less marked on the lesser 

curvature, resembling deep peristaltic sulcus 

but not progressing pyloruswards with the 


peristaltic Waves. All the peristaltic sulc! relax 
during diastole and move from one area to 
another during each FAStric evcle, except the 
“marks time” during 
relax during diastole. 
Consequently the blood vessels in this region 
ol the sulk us are kinked during diastole as 
as during systole. 


sulcus angularis which 


systole, and does not 


Ri entgen 


ind Radium Literature 


lhe concentrated digestive secretiol 


peptic glands follow the rugae from thi 
ind impinge on the proximal surface 
ipron-like fold which tn turn cdetle 
secretion into the chyme in the sinus of 
The proximal surlace of the told 
subjected to the strongest gastric ( 
betore they are diluted by chym«e 
particularly the trauma associated wit 


this mucosal fold since it press 
the pvlori canal which is closed dur 
ng. The mechanical trauma of the gast 
the stomach tube and particularly the 


s emploved In the string test tor the 


ol ( ulcer Shoule OLdee 
may by a factor in the etiology of gast 
infection lone causes but te 
ulcer which heals rapidly. The sulcus 
Is particularly susceptible to 
wecause Of the following disad 
reas, spasm, tr n rn niecth ( 
quenth sa tactor in the etrolog 
venesis Of gastric licer this 
Vortun ol serious consider tior 
Epv. A method of 1 ( 

mastoid process Acta radwo 

315-321. 

he author's method ts mo 
the tangential method of Passov 
vith an oblique projection. Use is 
lorssell screening st ind which has the 
tage of causing less discomtort to the 
The position Ol the head is. fixe ) 
centering device lo! det { Is the or 
be consulted 

At the Finsen Institute t is cust 


take six roentgenograms In al 
in the tangential projection and thet 


side in the oblique 


iod of examination to be 
full extent of tts ibilities, it 1s 


DOSS 
I 


ndispensable for the 


roentgenolo: t t 
himself ample time both to the mak 
the reading Ol the roentgenog! 
nterpretation of which requires care 
| 
thorough study. The changes reve ( 
roentgenograms may be so apparel! 


preclude all doubts as to thetr interpret 
On the othe: 
shown. that 


hand, they may be s 
nothing 


deduced even alter a most caretul insps 


CASTEX, NIARIANO R., ROMANO, Nicol 
GONZALEZ, HERNAN. Roentgenologic « 
nation of pyopneumo-cyst below thi 
phragm with lipiodol injection. Bull. 
Soc. méd. d. hop. de Par., 1926, | 


The exact information furnished by 1 


+] 
pDroyectio | 
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CV | t t OSIS Of t t t ore 


certain than when an opaque catheter alone ts 
emploved. 
Before resorting to operation It Is Important 


he 


to determine the condition of each kidney. The 
indications tor operation are brietly discussed 
together with the technique and postoperativ« 
+ 


COMPICATIONS. 


ESSINGER 


, NoeEL, and Orivier, H.-R. Gan- 


yscess of the lung examined by 
njection of heavy and light lipiodol. Healing 


Orenous al 


° > 
yv artificial pneumothorax. Bull. et mém. Soc. 
med. d. Dop. de Par., 1920, I, 693-004. 
he use ol lipiodol In this case made correc 


diagnosis possible, differentiating between intra- 
pulmonary gangrenous abscess and interlobulat 
The symptoms at 

pleurisy, but roentgenograms alter injection of 
hea and light lipiodol showed detinite evi- 


dences ot a large 


pleurisy. lirst suggest 


ead 


abscess instead. The sputum 
no tubercle bacilli, but large numbers of 

bacilli found. After injection 
of heavy and light liptodol the roent- 


shower 
anaerovdic were 


ol C.C. 


genogram showed the heavy oil deposited 
round the edge of the cavity, outlining the 
rregularities and unevenness. A large rouns 
mass Was disclosed by the light oil; this intor- 
mation together with the trregularities shown 


Dv the heavy oll, 


the wide band of tissue, etc. 


contirmed the existence of an 


apscess. 


ficial pneumothorax was resorted to Instead ol 
Surgical interlerence, Ww th favorable results, 
the patient being entirely cured after about 
two months’ treatment. The value of the 


ol-roentgenogram examination was indis- 


rNOSIS OF This case. 


FORESTII R, J ACQUES. Roe ntgenologic exam- 


tion ol the tungs with liprodol: I m tie 
course Of abscess olf the lunge; 2 iter ext - 
pleural thoracoplasty. Bu ef men 
med. d hop. de Par., 1926, |, 712-716 
he author gives a review of the metho 
use n the United States and Canad n the 
use of liprodol in lung examinations. One cass 
examined by the author tn Canada is lV ¢ I 


detail. In this « ise, therapeutic pneumothi 
was In possible because olf adhesions due to 


The patient had not derived 
from treatment in many hospitals. By 


tu erculosis. 
reliel 
use of lipiodol and roentgenograms an explana- 
tion was obtained. It was shown that in the 


inferior lobe of the left lung there were 


numM- 

erous bronchiectases of the tubes. The upper: 
region Was almost closed by adhesions, Which 


accounts for the absence of tubercle bacilli in 
the sputum lor two vears. The condition was 
not typical of tuberculosis but the pulmonary 
lesions were complicated by dilatations of the 
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bronchioles, without doubt to 


infection. This type of case 


| 
treated as tuberculosis, Dut S Drong 
the bronchial cavity Dering the s¢ 
suppuration. 
GRAHAM, LEvartrs A. The press 
choleevstography and remarks 


mechanism ol 


Surg., Gunec. ¢ 


emptving the 


Obst., 1027. X 264 


Summarizing all the rey 


there were $40 cases 1 Whicl 

diag 1osed as pathological by cholec t 
were examined at operation and o1 
found not to corroborate the roent 
diagnosis. This VIVES a percent ve Ol 


Phe author still prefers t 
venous method ol 


ness Of 
admunisterit thie 
idheres rather close 
nique. 

Thus far experiments have been mac 
different 
found able to render 


substances of which 12 
the rali-Dladde! 
Llowever, all of these compounds | ( 
ing degrees some toxic properties. 
igent is still to be discovered. Up to the 
the one which seems most satistactor 


standpoint of tox 


ity ~ phenoiltet 


phthalein. 


COMpoun 


ad 
simultaneously for test of hepat 
The author has emploved t lor ¢ ( 
oT! iphy almost exclusively dur na the 
months and in a total of 503 cases 1 
not CCI S o|¢ nstance oO CV 
reaction 

Since the ( ( t of Chole 

eht | s been shed on the mec 

ladder empt ng. It became quite 
the mechanism ot empt ne n t 
from that of the urinar ada 
testine. A part of the empt 

)| Ider seems to be due toll ( ( 
yressure The observations up to the 
show that it 1s not necessai to col 
Intrinsic contractions of the gall-b 
is essential in the emptying proc 
observations re. however, ODDOS«E 
current t | 


conception that cert 


for example, Magnesium sulphate 


I 
empty the gall-bladder by causing 
tion of its walls. But there is no t 
evidence that these substances do « 
emptving of the eall-bladde ilthou 


In 


may have a minor part 
Anatomical consid 
indicate that the supposedly specitic ef 
pituitrin and of magnesium sulphate in « 
ing the gall-bladder depends chiefl 

entirely, upon the 


the organ disappear. 


production of 


rt ‘ 4 

ry 


La + 
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dystrophy. Bull. et mém. Soc. méd. d. bép. de 
Par., 1926, |, 273-270. 


This is a report of a congenital osseous 
malformation in a man forty-four years old in 
which a diagnosis of Recklinghausen’s disease 
was made. The lesions were in the parieto- 
occipital region, but there were no noticeable 
effects on the brain. Neurological examination 
did not show any effect on the nerves. A roent- 
genogram of the skull in profile showed a 
distinct space in the occipito-parieto-temporal 
region which confirmed the diagnosis. Another 
roentgenogram taken from the oblique posterior 
right gave a very clear picture of the abnormal 
bone structure. 


Lawson, JouHn D. The use of iodized oil in the 
demonstration of 


empyema cavities and 
fistulous tracts. Surg., Gvnec. e> Obst., 


1927, xliv, 11-14. 


The value of todized oil as a diagnostic 
method makes itself apparent when the surgeon 
requests information as to size, extent and 
shape of the empyema cavity. This can be 
very definitely determined by the injection 
aseptically of iodized oil into the fistulous 
tract having its opening formed by the original 
drainage tube. Moreover, tuberculous sinuses 
can be injected in the same manner and their 
connection with bone lesions proved or dis- 
proved. Postoperative abdominal fistulae may 
be localized to a very accurate degree and the 
exact point of the connection or lack of con- 
nection with the gastrointestinal tract may be 
discovered by this means. In fact, any type of 
sinus which an opening to the exterior 
may be investigated in this manner and much 
information obtained which could not be 
acquired in any other way. Beck’s paste, 
various types of barium and bismuth suspen- 
sions have been employed but they possess 
marked disadvantages. Various iodide and 
bromide solutions are too irritating on the 
tissues. lodized oil, on the other hand, appears 
to be the most satisfactory. 


has 


Lecc, Artuur T. The end results of coxa 
plana. J. Bone e~ Joint Surg., January, 1927, 
Ix, 26-36. 


A study was made of the end results in 40 
whose duration has been ten years or 
longer. The author concludes that the final 
results seen in coxa plana show a distinct dif- 
ference in the two types of cases. The mushroom 
type shows no marked atrophy or fragmentation 
of the epiphyseal bone centers. The epiphysis 
may migrate to the great trochanter in some 
cases; In other cases it migrates very little. 
Abduction and at times rotation are limited, 


Cases 


when the epiphysis shows marked migratio1 
but if there is very little migration, motion 
the hip may be normal in adult life. There 
less shortening in this type. 

Phe cap type exhibits (1) marked variatio1 
radiability in the epiphyseal bone center 
neck; (2) fragmentation of the epiphyseal bon 
center, and (3) marked shortening and rou: 
ing off of the upper angle of the neck. Thi 
epiphysis in some cases seems to be obliterat 
The ultimate limitation of motion and shorte: 
ing of the leg are generally considerable. It 
believed therefore that early in the course of 
coxa plana one may prognosticate wit! 
assurance what the final limitation of motio 
and amount of shortening ts likely to be 
civen CASC, 


Osteochondritis detor: 
joint. J. Bi 


$50-457 


PHILIP. 
the shoulder 
Joint Surg., July, 1927, 1x, 


LEWIN, 
juvenilis of 


\ report Is given on a ctrl aged six under the 
author’s care at 
eight weeks old. 


various times since sh 


hild 


was born 
term and the labor was normal. When first 
seen In 1920 she presented a typical ¢ e ot 
birth palsv involving the entire right arm wit! 
extreme ulnar deflection of the hand. Roent 
genograms revealed no demonstrable bone ot 
joint pathology. Treatment was instituted in thi 
usual manner by means of a Sever type or 


splint holding the shoulder in abduction, the 
elbow flexed, the entire arm In external rotatior 
the forearm in supination and the h 

dorsiflexion. Passive movements were instituted 


at the outset, and when the child was older 
active movements were supplemented. In 1922 
the roentgenograms revealed no patholog 
A very good functional result was obtains 


Roentgenograms made in 1926 revealed con- 
dition the pathogenesis of which ts | 
by the author to have been due to manipul 

tion during the course of treatment, that is 
forcible stretching and movements that wert 
necessary during the physiotherapy and 
cal gymnastics demanded by the treatment 
The last roentgenograms showed flattening of 
the medial and inferior surfaces of the head 


of the right humerus with fragmentation and 
changes in the glenoid. There was a_ well- 
developed cervical rib on the right side and 
the right scapula was elevated. The head of the 
right humerus was. articulating with the 


elenoid cavity. 


MecBripe, Eart D. Congenital deficiency o 
the clavicle (hereditary cleidocrantal dysos- 
tosis). J. 
IX, 545 


Bone Joint Surg., 


552. 


July, 


IQ27 
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eral slenderness of the three outer metatarsal 
bones, and may even exceed the breadth of the 
first metatarsal. In the vertical (dorsoplantar) 
diameter, a similar hypertrophy is not to be 
observed, and usually the lateral roentgeno- 
graphic view of the foot gives poor definition 
of the disproportionate development of the 
metatarsal bones. 

Identification of this type of disorder facilt- 


tates the recognition and treatment of what 


appears to be a very large group of painful 
foot cases. Although in its range of subjective 
symptoms the present condition simulates 
othe metatarsal disorders, the means. of 
diagnosis and the elements of treatment are 
distinctive and specific. The early part of the 
treatment of eliminating the effects 
of chronic traumatic irritation. When this has 
been conditions have been 
restored which characterized the efficient and 
painless state of this tvpe of foot prior to the 


ol 


require merely conservative measures. 


onset symptoms. Subsequent care seems to 


PoMERANZ, Maurice M. Endotheliomata of 
bone. J. Bone e~ Joint Surg., July, 1927, 1x, 
524-530 
Three cases of endothelioma of the bone are 


reported and in the detailed histories partic fe 
emphasis is placed on the similarity between 
endothelioma and osteomyelitis. Of the three 
cases, One was erroneously interpreted from the 
roentgenogram, was correctly interpreted 
first nation, and the third 
pected on the first examination. In all cases the 


one 


on exami Was 


clinical diagnosis was wrong, and In one It was 
suepected only after re-examination at a subse- 
quent date. In ‘the two cases roentgenographi- 
cally or the pathological 
section demonstrated a typical tumor. In the 
case pos diagnosed roentgenographi- 
Ci lly, the differentiation between tumor and 
inflammation was extremely difficult in the 
mic roscopk examination. 

Rist, k., Jacos, P. and Soutas, [-xtrinsic 


bronchial stenosis revealed by roentgenologic 
examination alter injection of liprodol under 
Bull. et 


mém. 
1035 


control of the bronchoscope. 
Soc. méd. d de Par.. 


Sergent and Cottenot have listed five condi- 
tions in which the use of lipiodol and the roent- 
genogram will show conditions in the lung: (1 
deviations of the trachea and bronchi: 2) 
modifications of the permeability of the bron- 


chial 


1920, 


egion; (3) dilatation of the bronchi; (4) 
pulmonary cavities, and (5) bronchial fistulas. 
To this list the authors have added another (6) 
bronchial stenosis. By injection of lipiodol 


Roentgen 


and Radium Literature AN 


directly into the bronchus under control the 

bronchoscope, followed with the roentgeno- 

gram stenosis can be readily detected. A case 
report is given in which this technique 
used with success. 

Rospertson, D. | Acute haematogene 
osteomyelitis. J. Bone Joint Surg 
uary, 1927, IX, 8-23. 

The vital factors concerning this disease 
are not fully recognized by the medical profes- 
sion. The disease has for long been regarce 
as actually what Its name implies but the 
signs are not to be found in the middle of th 
shaft. The disease is so common, the svn 
so typical and the examination so detinite t 
one is surprised that the diagnosis is eve 
missed. The signs and symptoms all point 1 
the seat of infection being in the metap! 

[:xperimental work has proven bevor 
doubt that (1) organisms introduced into t 
blood stream are deposited, among. 
places, in the long bones; (2) tn bone there 


very active phagocytosis except in the me 
vses; (3) organisms produce intlan 

centers in the metaphysis independe 
trauma; (4) It is impossible to produce a g 


nfection of the medulla by a simple ino« 


of organisms into the blood Stream; (45) t1 
may determine a local infection; (6) g1 
bones develop abs« esses ol the tvpe ol 
iwelitis within them. Adult bones do si 
rarely. In the presence of bacterien 
bscesses may produce an arthritis in ad 
In human cases, the staphylococcal ul inte 
come trom skin lesions by cont: amination 
the blood: and the primary bone lesion Is ¢ 


mined by trauma. Continued septicen 
the formation of supplement iry bone | 
In the case of the growing child the bone 
is found in the metaphysis. The chief s 


is pain; the chief sign is tenderness 
involved metaphysis. Roentgenology has 
ng to offer in the elucidation of an ear! 
sis. [The roentgenogram will not show 
of a definite nature until there ts rarel 
of the bone, and this is 
roentgenogram taken 
the uninitiated a 
false itv. 
The treatment of acute hematogeno 
of early 


metaphysis for purposes of drat 


not detinite for: 
in the first days n 
very lamentable fe 
secur 
mvelitis consists operation 


nage. 


| 
paration 


SCHOOLFIELD, Report of 


ol 


epiphyseal the isch 


SC 


Bone e> Joint Surg., Julv, 1927, 1x, 40 
+ 

The patient was a schoolboy ( 

The trouble had begun ten month 
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ROENTGEN AND RADIUM 
THERAPY 


D DAVOIG- 


elo! mvelo- 
tgenothe Healing 
tained for sixtec ths. B et mém. 

S 1S St reoma 
the ead respon t ( eno- 
the ) here the 
( Cl Vere Ce ect to an 
extent that there ( ( n the 
here S some ent ( iiter 
the rst treatment t the to Phe 
e lormed Dy thet ed DV an 
S¢ S sneet ne t est I ) red. 
ihe case S interest t ts ol 
( I ( ONOSIS t ( nature 
Ol the osseous tum«e 2 ( ction 
( the roentgenothe 2) the 1 air ol 
the extensive ( The t ere ery 
roe CTT IO Cl 7 circum- 
lerenc¢ it the VASE en ) cal and 
mental condition good, petite and 
digestion, no albumin the ne polyuria, 
SULaAT urine, ne Ireca, 


| Bory, L., DarBo 
OPURLIN« Koy G \\ 


95 


uric acid, phosphates normal; general health 
good. In the roentgen treatment, the coil of 
Robiquet was used; 25 em. spark, filtration 
through 6 mm. of aluminum, distance 30 to 
50 cm. At each point treated only 500 to 1000 
R Were given each time, repeated every eight 
davs in the beginning and then every fifteen 
days. Irradiation was directed to the neoplasm 
prominently involved. By the use of small doses 
the chances of Intoxication were lessened and 
the reconstruction favored. This 
treatment was continued at intervals for sixteen 
months, even after the disappearance of the 
tumors. [The disappearance of the tumor was 
rapid, but the reconstruction of the bony struc- 
tures required many months. There no 
change in the blood picture during treatment; 


of tissue 


Was 


no anemia, no change in the proportion ol 
leucocytes. The recovery was uneventful undet 
the treatment as given, and it ts considered 


k doses of the roentgen 


than 


important that the wea 
ray were 
treatment. 


more desirable stronger 


Burrows, ARTHUR. Note on the treatment of 
recurrent endothelioma of the parotid oland. 
Acta radiol., 1926, vi, 217-220. 


All cases of mixed parotid tumors should be 
regarded as malignant. The experience at the 
Manchester District Radium Institute indi- 
cates that combined operation enucleation 
and radium therapy is an almost perfect 
method of treatment. The use of buried radium 
tubes alone is almost, if not quite, as good as 
the combined method. Excision of the tumor 
with the surrounding parotid tissue is the ideal 
but this may be difficult and it 
involves the risk of a parotid fistula and pos- 
sible damage to a portion of the facial nerve. 
In the radium an application for 
twenty-four hours is long enough in the « 


operation 


use of 
re 
of simple epithellomas. Some of the cases have 
ast 


been under observation for at le SIX Vears 


and thus far no recurrences have taken place. 
Cain, ANDRE, SOLOMON and Racuet. Syn- 


drome of intracranial hypertension without 


signs of localization and without meningeal 
reaction. Cure by deep roentgenotherapy. 
Bull. et mém. Soc. méd. d. hép. de Par., 1926, 
I, 958-963. 


This case is reported in great detail because 
it illustrates the excellent results obtained by 
the use of roente« notherapy Ina 


Intracranial h 


SCTIOUS ol 
There were char- 
acteristic symptoms, headache, vertigo, vomit- 
ing, hypertension of the cerebrospinal fluid, 
eve.. without any indication as to localization. 
Although the Wassermann test was negative, 


ypertension. 


International Abstracts of Roentgen and Radium Literature bs 


the patient was treated for syphilis because 
father has suspicious lesions. ‘There was 


relief from such treatment, the symptoms 


tinuing in unabated degree. Deep roentger 


therapy was resorted to, using the tech: 
outlined by Solomon in his book on Ciee 
genotherapy, which, 


D roe 


follo 


briefly, is as 


tension corresponding to 40 cm. spark, filte: 


alun 


through 0.5 mm. copper plus 2 mm. 
plus 1 cm. of wood; 3500 R was given to ¢ 


field during the whole treatment (tot 
entire treatment), focal distance 30 cm., 
cumterence of area irradiated 10 cm., 1 
fields covering the occipital region ! t 
tields covering the temporal region 
treated. The total dose for thirteen davs 


At first there was noticeable impr 
ment (first three days); after the fifth day 

the beginning of treatment definite me 
tion of symptoms was noted. Alter five 


\ 


10,500 R, 


days, this improvement was pronounce 
spite of this marked improvement the aut 

the prognosis ! 
beginning, decided to give further 


considering serious 


+ 
Lr¢ 


for syphilis. The general condition of 
patient was good twenty-five davs after 
first treatments with the roentgen r: 


after two months from the beginning of tre 


ment the distressing had ent 


ppeared. 


symptoms 


( | 


CHAMBERLAIN, W. E. Roentgen therap 


very small doses. Acta radiol., 1926 

271-200. 

For a period of five vears the rou et 
ment at Stanford Medical School for 
adenitis, tuberculosis (except  pulm« 
furunculosis and paronychia has consist 
local administration of 5 per cent of the 
thema dose at weekly intervals. Dur ¢ 
same period cases of leucemia have 
treated by administering IO per cent 


erythema dose to the region of the sple« 
intervals varving from three davs to four we 
Recently Hodgkin’s disease has been rout 
treated by administering 5 per cent 


verv wide areas to practically 


choses 


the entire t1 
at intervals vVarving trom one to tour week 
This roentgen therapy with very sm 


has been employed in the above conditio1 
340 cases. Of these, 251 follows 
and the results are tabulated. A study of tl 
cases suggests that the results are on the 
and that 
ire occasionally observed, possibly not obt 
able with large doses. 


cases 


satistactory very spectacular ré 


Coyon, Am., 
\ cerebral 
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SoLtomon, I., 
tumor treated 
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D6DERLEIN, ALBERT; D6ODERLEIN, GusSTAV; 
and Voutrz, Frrepricu. Uterine carcinoma 
and its radiation treatment. Acta radool., 
1926, VI, 


335-360. 


The radiological treatment of cancer of the 
uterus is a physical-biological problem. It 1s 
not advisable to regard cancer of the uterus 
as a biologically uniform disease process; on the 
contrary, Its tested 
with respect to their reactivity toward radium 
and roentgen ravs. [he various forms of uterine 
cancer which are quite easily distinguishable 
from one another mav be classified as follows: 

4. Macroscopically: 

1. According to anatomical localization, 
Carcinoma of the cervix uteri. 
b) Carcinoma of the corpus uterl. 
1. According to the manner of growth. 
1) Predominantly exstr rive 
cauliflower cancer 
b) Predominantly destructive 
growth. 
c) Surface cancer. 
B. Histologically: 
1. According to structure: 
(a) Primary solid carcinoma. 
b) Primary glandular carcinoma. 
c) Adenocarcinoma. 
1. According to the degree of histological 
maturity, 
a) Well-matured squamous celled or 
adenocarcinoma. 
b) Medium-matured 


various forms have to be 


u ¢ 


squamous 
or adenocarcinoma. 
(c) Mature carcinoma without dif- 
ferentiation. 
In addition attention must be paid to 
regressive metamorphoses as signs of low 


capacity for resistance of the carcinoma, to 
the number and forms of the mitoses and to the 
prevailing type of round cell infiltration in the 
stroma. Should a differential 
of the several kinds of uterine cancer be found 
then perhaps a system of treatment individual- 
ized according to the morphological type might 
promise still further improvement in results. 
The experience of the Women’s Clinic of the 
University of Munich in 2,300 cases of cancer 
of the female genital organs shows that tne 
radiological treatment of cancer is able to pro- 


radiosensitivity 


International Abstracts of Roentgen 


and Radium Literature 


duce complete cure. Radiological treatment 
superior to surgical treatment for It Is succes 
ful in curing even inoperable cases. In con 
paring the results the quality of the mater 
should be given greater consideration tl 
heretofore. The result of the treatment 
primarily dependent on the extension of thi 
cancer. It cannot yet be stated with certaint 
whether the radiosensitivity is 
anatomically and 
nomas. Here the immature cancers proved mort 
radiosensitive than the well matured ones. The 
factor which is very important for 
is the complete carrying out of the treatment, 
in which the help of the house surgeon 
absolutely necessary. 


+ 


ditferent 


biologically different cat 


SUucct 


radioactive substance 
either me. radium bromide 
or mesothorium applied for twenty-four h 
and repeated twice with intervening pauses of 
SIX weeks. Larger doses and longer inte r\ > « 
retreatment at shorter intervals are advise 
against strongly in order to avoid injuries 

lhe primary problem of research must be to 
take into account the varving radiosensitivit 
so as to permit individualization of the treat- 
ment to a greater degree. 


The dose of recom- 


mended is 100 


FOovEAU DE CouRMELLES. Roentgen rays 
radium in gynecologic therapeutics. 
radiol., 1926, vi, 322-326. 


In general the author prefers to use fractior 

doses and thereby avoids shock and too rapi 
absorption of toxic organic products. ( 
roentgen therapy is given with 2 ma., 20 en 

spark for 15 to 30 minutes, according to the 
approximate age of the fibroma, one to three 
sittings per week for two to three weeks. A 
pause of one month is allowed and the treat- 
ment repeated. An aluminum filter is al 
used, the thickness varying from 2 to 10 mn 
the corresponding spark gaps being from 20 
40 cm. For cancer, each individual treatment 
is longer and the spark gap Is increased to 3 
to 40 cm., 2 ma., several portals of entry being 
employed. For radium therapy the author 
employs 20 to 30 mg. of radium bromide place 
on each side of the neck of the uterus in the 
cul-de-sacs for a period of forty-eight hour 

the dose being repeated two, three or four 
times. 
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